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ABSTRACT 


Results of oceanographic research during the U.S. Navy operations in support of DEEP 
FREEZE 60, 1959—1960, are presented. Observations in areas of the Antarctic, Antarctic 
Convergence, and South Pacific were made from aboard four icebreakers, USS BURTON 
ISLAND (AGB-1), USS ATKA (AGB-3), USS GLACIER (AGB-4), and USCGC EASTWIND (WAGB 
-279). Ships’ tracks to, in, and from the Antarctic and locations of all oceanographic stations 
are given. 


In Eastern Balleny Basin, surface temperatures ranged from —0.44° to —1.58°C. Within 
the surface layer, temperature decreased to a depth of about 100 meters and then increased 
to a maximum of greater than 1.25°C, indicating the upper level of the Antarctic Circumpolar 
Water. Surface salinities were low (less than 34.00%), reflecting Antarctic summer con- 
ditions. Values increased rapidly to 34.50% in the upper 200 meters with salinity maxima 
occurring between 600 and 1,200 meters depth. 


A west-east line of stations taken in McMurdo Sound is discussed. An extremely low 
temperature structure was noted, with temperatures from surface to bottom not exceeding 
0.00°C throughout the water column. The effects of ice in the area were evident by low 
surface temperatures and salinities. Below the surface layer, temperatures decreased 
gradually to values as low as —1.93°C near the bottom of the deeper stations. 


Near the Ross Ice Shelf, several stations were taken along a northwest to southeast track 
to the shelf and the other, along a track closely paralleling the shelf edge. Throughout the 
areas temperatures were less than O0°C, the degree of coldness indicating distance from the 
Ice Shelf. Surface values ranged from —0.40°C at about 60 miles from the Shelf, to —1.42°C 
at its edge. Salinities varied little, increasing slightly from surface to bottom (maximum dif- 
ferences not exceeding 00.35%). 


Oceanographic observations were made for the first time in the Bellingshausen Sea off 
the Eights Coast. Observed surface temperatures were low (from —1.50° to —1.75°C) and 
showed no indication of summer warming. Below the 150-meter depth, temperatures in- 
creased rapidly to 1.00°C at 450 meters. Salinities increased with depth from a surface 
minimum of 32.95% to values greater than 34.50% below 350 meters. 


Several transits across the Antarctic Convergence were made and the results from surface 
and subsurface measurements dilineate the positions of the Convergence, as well as the water 
dissimilarities. 


Ice observations and reconnaissance by the ships are discussed and presented. 


Fourty-eight bottom samples were collected and analyzed. These are discussed by area, 
and detail results of the analyses are presented in Appendix B. 
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FOREWORD 


DEEP FREEZE 60 was the sixth consecutive United 
States expedition in support of Antarctic research. 
Personnel from the U. S. Navy Hydrographic Office, 
supported by the National Science Foundation, con- 
ducted marine geophysical research from several 
icebreakers of TASK FORCE 43. In addition to oceano- 
graphic studies in the Ross Sea, Amundsen-Bellings- 
hausen Seas, and South Pacific Ocean, stations were 
occupied along the Thurston Peninsula during the first 
successful penetration into the previously unexplored 
Bellingshausen Sea. The analyses and tabulation of 
data collected are presented in this report. 


Rear Admi » U. S. Navy 
Hydrographer 


IMI 


0 0301 0041304 3 


ts 


Pes 


mas 


eli 


I. 


II. 


IIT. 


INTRODUCTION 


A. Purpose . . =. «© « « « 
RB. Summary of Operationa 
C. Methods . . » « « « e 
D. Farticinating Personne 
E. Other DEEP FREEZE Pub 


CONTENTS 


@> Je) ely, fei eh ve- cart ver» ola) :@ 
er a ves <a: Se) Le) “les (eles De) Ve 
o -@) @.) (0. @ Ce 0.- (@))ce) “@ 


1 ° Cet et Yeu Perk oie hc eC) 


licat done a ° ° ° ° e 


ROSS SEA - MCMURDO SGUND AREA, OCEANOGRAPHY 


A. General « « ©. «3 @ 
B. Physical Properties 


ee e@ @ @ Cr ee 


1. Eastern Balleny Basin . . - « - « « e« e 


a. Temperature , 
b. Salinity .. 
Go |) Wartsbhney 66 1G 
ad. Oxygen ..-. 


2. MeMurdo Sound. . 
a. Temperature . 
b. Salinity .. 
ec. Density... 


-3. Western Ross Sea 
4. Ross Ice Shelf . 


BELLINGSHAUSEN SEA, OCKANOGRAPHY 


INS Gerengewl so 575.6 6 0 6 
B. Physical Properties . 


1. Temperature ... 
Ao Sulaiegkay "6515 0 
3. Density... . 


BRANSFIELD STRAIT - DRAKE 


IAG Gene rallies i. ieiielieicmte 


PASSAGE, OCEANOGRAPHY 


Page 


OO REP 


al 


V. 


VI. 


Vif. 


CONTENTS (Cont'd) 


B. Physical Properties . . « » e 


lke 


Brensfield Strait 


a. Temperature .. 


ig Beulbbohe 5 oO 6 oO 0 6 
Qo | Waka G6 5.6 5 0 0 6 
Glo ObAWEI Gg 610.66 6 0 


Drake Passage 


@. Temperature . . «6 » e 
b ° Salinity e eo e e e e 
Co Density ee ee e@ e@ @ 


ANTARCTIC CONVERGENCE 


A. General. OO LO OL Os Ol OW 1Of a es Fem se. 


B. Bathythermograph Crossings (°F)... 
C. Oceanographic Station Sections 
D. Continuous Surface Temperature Record 


ICE CONDITIONS 


A. Gene ral e e e e e e °° e e e ° 
B. Geographic Area 


1. 
26 


Sie 
BOTTOM 


Ross Sea Area . « © « e o 
Amundsen - Bellingshausen 
Palmer Peninsula Area . . 


SEDIMENTS 


A. General ee Cy Ce) ee @® 0©® 6© @ 


B. Areal Description 


1. 


2. 


Ross Sea Area 


a. McMurdo Sound . « « » 


be. Southvestern Ross Sea . 


ec. Southeastern Ross Sea 
d. Northwestern Ross Sea 


Thurston Peninsula Area . 


vi 


Cerca amet } 
ee“ ec @ @ 
eo ee @ 
©. 50-0) ew 


ee @ @ 


° ° e o @ 


Seas Area 


e e e e e 


e 


> © e@ @ 


e ° e e 


OC) ere 8 


oe 8 @ 


eo e® ee @ 


Page 


&&65 


hg 


VIII. 


A. 
B. 


CONTENTS (Cont'd) 


Sie Peter I Island Area e e e e e e e e @ e e e e e ° 

h, Adelaide Island Area e e e e ° e e e e e e e ° e 

5. Rock Samples ® e e e e @ e e @ e @ e e e e e e e 
MISCELLANEOUS 


A. Transparency and Water Color .. . « « « « « © « « e 
B. Gravity Observations . . « « « © © « e « e « © e e e 


APPENDICES 


Oceanographic Station Data .. . « « « « © » » e © © @ e 
Sediment Analysis Summary Sheets .. © © © © o © © © o @ 


FIGURES 
Tracks of Icebreakers Conducting Oceanographic Work 
on DEEP FREEZE 60 e eo e e e @ eo e e e e e e e e eo e e e es 
Oceanographic Station Locations in the Ross Sea Area .. 


Oceanographic Station Locations in McMurdo Sound, 
USCGC EASTWIND e e e e e @ e e e@ e e e e e e e e e e e e 


Oceanographic Station Locations, South American Quadrant 


Oceanographic Station Locations in the Thurston Peninsula 
Area, February 1960 e@ e e e e e @ e e e e @ e eo e ° e eo e 


Vertical Distribution of Temperature, Salinity, Density, 
Oxygen - Eastern Balleny Basin, 11 - 13 January 1960, 
USCGC EASTWIND e ° e e e e e e ° @ e e e e e e e e e e e 


Vertical Distribution of Temperature, Salinity, and 
Density in McMurdo Sound, 31 January - 1 February 1960 . 


vil 


pe 
54 


at 
177 


We 


13 


8. 


Qo 


10. 


alts 


aye 


15. 


16. 


17. 


FIGURES (Cont'd) 


Vertical Distribution of Temperature, Salinity, and 
Density in the Bellingshausen Sea, USS GLACIER and 
USS BURTON ISLAND, 16 - 25 February 1960. ......-. 


Vertical Distribution of Temperature, Salinity, and 
Density, in the Bellingshausen Sea, USS GLACIER and 
USS BURTON ISLAND, 24 - 27 February 1960 ....... -~ 


Vertical Distribution of Temperature, Salinity, Density, 
and Oxygen across Bransfield Strait, USS GLACIER, 

NO) [Wren MS) og 5 66 OO DOO O60 00066608 
Vertical Distribution of Temperature, Salinity, and 
Density across Drake Passage, USS GLACIER, 12 - 13 
rei MS) 56 6666006 O OOOO OOO OOO 


Vertical Distribution of Temperature (°F), Pacific 
Antarctic Convergence, USS ATKA . . « « e » © e © «© « eo 


Vertical Distribution of Temperature (°F), Pacific 
Antarctic Convergence, USS GLACIER, February 1960 .. . 


Vertical Distribution of Temperature (°F), Pacific 
Antarctic Convergence, USS BURTON ISLAND, March 1960. . 


Vertical Distribution of Temperature and Salinity from 
Peter I Island to Concepcion, Chile, USS BURTON ISLAND, 
29 February - 12 March 1960 .....-+2ce-ecee se 
Vertical Distribution of Density (Sigma-t) and Oxygen 
from Peter I Island to Concepcion, Chile, USS BURTON 
ISLAND, February - March 1960 .. 2... +o +s-e-e-+se o 


Continucus Surface Temperature Record, Convergence 
Zone, Drake Passage . . « « « © © « © « © « © © © o © e 


Ice Conditions, Ross Sea Area, USS GLACIER, December 
1959 =: January 1960 e e e e e e e e e eo e e e e eo e e eo 


Ice Conditions, Ross Sea Area, USS ATKA, December 1959 . 
Ice Conditions, Ross Sea Area, USS ATKA, January 1960 . 
Ice Conditions, Ross Sea Area, USS ATKA, March NAO) 6 6 


Ice Conditions, Ross Sea Area, USCGC EASTWIND 
January —) February 1960 ‘e) Sel se)! ‘e! Je) :8 seh Ol ‘ex 1e. (50) Oe 0, (eRe 


vili 


18 


19 


23 


28 


30 


33 


KL 


FIGURES (Cont'd) 


Page 


23. Ice Conditions, Amundsen-Bellingshausen Seas, 
USS BURTON ISLAND and USS GLACIER, February 1960 ....... 42 


24. Ice Conditions, Palmer Peninsula Area, USS GLACIER 
March 1960 ° e e e e e ° e e e e ° Q e e eo e e e s e © e e es e e 


TABLES 


1. Summary of Oceanographic Observations - DEEP FREEZE 60.... 7 
2. Transparency and Water Color Measurements ....+.+.-+e++-+-s O52 


Sem Gravaty ODSCRVAtLONS cn ilu sitll el ollie) ells uiiefiae: lel 'si) fel ve Mile eile ol) eile 


ix 


I. INTRODUCTION 


A. Purpose 


Operation DEEP FREEZE 60 (1959-1960) was a continuation of United 
States support of scientific effort in the Antarctic. It also marked 
the sixth consecutive year of U. S. Navy Hydrographic Office participa- 
tion in obtaining oceanographic-hydrographic data in Antarctic waters. 
The Hydrographic Office's work during DEEP FREEZE 60 was supported by 
the National Science Foundation. During DEEP FREEZE 60 considerably 
more ship time was provided for oceanographic work than in previous 
years. 


Surveys were conducted in the Ross and Amundsen-Bellingshausen Seas, 
McMurdo Sound, the area of the Antarctic Convergence, Bransfield Strait 
at Palmer Peninsula, and across the Drake Passage. In addition, one of 
the vessels conducted surveys along the west coast of South America dur- 
ing transit to and from the Antarctic. 


B. Summary of Operations 


Oceanographic-hydrographic data were obtained from aboard four ice- 
breakers, USS GLACIER (AGB-4), USS BURTON ISLAND (AGB-1), USS ATKA (AGB-3), 
and USCGC EASTWIND (WAGB-279). Observations were made on a not-to-interfere 
basis with the vessels primary mission. Three icebreakers carried oceanog- 
raphers and bathythermograph (BT) teams, while the fourth had aboard a 
bathythermograph team only. 


Tracks made by the ships conducting survey operations are shown by 
Figure 1. The shaded portion of this figure indicates an area of numerous 
track lines by several vessels. The locations of stations made by the 
icebreakers in the Ross Sea, McMurdo Sound, South American Quadrant, and 
Thurston Peninsula are presented in Figures 2 through 5, respectively. 
Basic observations, in each of these areas consisted of vertical tempera- 
ture measurements, collection of water, bottom, and biological samples. 
Also, limited gravity measurements were made. While underway, between 
stations and in transit from one area to another, continuous temperature 
recordings, soundings, ice and meteorological observations, BT lowerings, 
and surface water collections were made. Table 1 summarizes these obser- 
vations by ship. 


C. Methods 


Vertical temperature measurements were made by standard Nansen casts 
employing paired reversing thermometers. The corrected observed values 
were averaged when differences did not exceed 0.06°C. Depth of obser- 
vation was determined by thermometric calculation from protected and 
unprotected thermometers. 
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FIGURE 2. OCEANOGRAPHIC STATION LOCATIONS IN THE ROSS SEA AREA 
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Salinity samples obtained from Nansen bottles were stored in gasket- 
sealed, 360-ml glass citrate bottles for return to the Hydrographic Office. 
Analysis was made by a University of Washington conductivity bridge. 
Duplicate runs were made on each sample; accuracies are considered good to 
within 0.01 parts per thousand (%). 


Dissolved oxygen samples were analyzed aboard ship by a modified 
Winkler method. Duplicate analyses were made on all samples; where 
variations greater than 0.05 ml1/1 occurred between two readings, a third 
titration was made. 


The foregoing observed data were evaluated and coded for processing by 
e Burrough's DATATRON computer. Machine computations provide temperature, 
salinity, and oxygen interpolation at standard depths, and calculations of 
density, anomaly of dynamic depth, and sound velocity. Listings of these 
data are given in APPENDIX A. 


TABLE 1. SUMMARY OF OCEANOGRAPHIC OBSERVATIONS - DEEP FREEZE 60 


BURTON ISLAND GLACIER ATKA EASTWIND 


Ocean Stations 55 30 18 20 
Oxygen Stations ki 12 - 6 
BI's 731 586 1,757 789 
Miles of Soundings 6,900 18,920 22,360 24,856 
Miles of Ice Track 690 4,760 h. 225 500 
Miles of Continuous 

Temperature Records 6,190 2,120 - 9,000 
Sea and Swell Obs. 417 392 431 534 
Water Samples for 

Other Agencies 22 6 = oT 
Surface Water Samples 14 183 = 394 
Plankton Tows 6 h © © 
Dredge Hauls 1 = - - 
Bottom Grab Samples 1 2 = - 
Core Samples 8 18 - 19 
Gravity Measurements - 22 - 11 
Rock Collections - h - 1 


Additional observations by other ships: ARNEB - 202 BI's, 
PETERSON - 623 BI's 


BI lowerings with 900-foot instrument were scheduled on an hourly 
basis aboard the four icebreakers and on a %-hour basis on other ships of 
the Task Force. A total of 4,688 BT lowerings was made, including obser- 
vations taken during transit to and from the Antarctic. Prints of these 
slides and the accompanying weather observations are on file with the 


U. S. Navy Hydrographic Office. BI transects across the Antarctic 
Convergence Zone are presented in this report as cross sections. 


Bottom samples were collected by Phleger corers, a Kullenberg-type 
corer with a 4~-inch-diameter plastic barrel, and an Orange-peel grab 
sampler. All samples thus obtained were returned to this Office for 
laboratory analyses. Forty-eight samples were taken in the Ross Sea, 
McMurdo Sound, Amundsen and Bellingshausen Seas, and the Palmer Peninsula 
area. Results of these analyses are listed in APPENDIX B. Numerous rock 
samples were obtained from various islands and other locations in the 
Antarctic. 


Ice observations were made aboard all icebreakers by the BI team at 
hourly intervals and the aerographers at 3-hour intervals. These obser- 
vations include ice concentration, thickness, age, and type, and are 
presented graphically for different areas and periods. In addition, the 
ships’ quartermasters made regular ice observations and entered concen- 
trations in the ships’ logs. 


Meteorological and sea and swell observations were made from l- to 
3-hour intervals by aerographers assigned to each icebreaker. These 
data were recorded on standard WBAN forms and forwarded to the National 
Weather Record Center, Asheville, North Carolina. Surface weather obser- 
vations also were taken during each Nansen cast (APPENDIX A) and Br 
lowering. 


Continuous underway soundings by UQN-1B echo sounders were made by 
all ships. In addition, a detailed sounding program was accomplished 
around Scott and Peter I Islands. A sounding track was made to the 
west of Coulmen Island in the Ross Sea and along the Thurston Peninsula 
in the Amundsen and Bellingshausen Seas, where no soundings previously 
had been made. Echograms and sounding journals were forwarded to the 
Hydrographic Office for incorporation into new and revised nautical 
charts. 


Continuous air/sea temperature measurements were made with resist- 
ance bulb thermometers and recorded by a 4-channel Brown recorder. The 
sea element was trailed just below the water surface, and the air 
element was installed above the main deck level. Measurements were 
made by the EASTWIND in the Antarctic and Pacific between Panama, 
Australia, and Tasmanian Sea; BURTON ISLAND, along the western coast 
of South America into the Bellingshausen Sea and return to United 
States; and GLACIER, from New Zealand to the ice in the Amundsen Sea, 
and from the Bellingshausen Sea north along the east coast of South 
America to the Sargasso Sea. A portion across the Antarctic Convergence 
in the Drake Passage is included in this report. All records are on 
file in the U. S. Navy Hydrographic Office. 


Surface water samples were collected in route to and from the Antarctic 
and areas of open water in the Antarctic. Most of these were 360-ml sam- 
ples for salinity determinations. Some were collected in 4-gallon quan- 
tities for the National Institute of Oceanography, Wormley, England, and 
Institute of Meteorology, Stockholm, Sweden. 


Additional observations taken during DEEP FREEZE 60 included gravity 
measurements by a Lacoste-Romberg geodetic gravimeter; biological sam- 
plings, plankton nets and dredge; transparency, black and white Secchi 
discs; and water color by a modified Forel scale covering the blue-green- 
yellow color range. 


D. Participating Personnel 


The following four oeceanographers from the U. S. Navy Hydrographic 
Office participated aboard icebreakers on Operation DEEP FREEZE 60: 


Robert B. Starr . . . © » 0 
Jemes Q. Tierney . © © « © © o e eo 
Richard H. Evans «. e« © © « © « e« e 
Lloyd W. Wilson ... . ~» 9 


USS GLACIER 

USS BURTON ISLAND 
USS BURTON ISLAND 
USCGC EASTWIND 


oO: (05 e% 16. 


o © @ @ 
o @ @ @ 
eo ee 0 
ee 6 @ 
eo ee @ 
e © @ @ 
oo @ @ 
Ox else @ 


q In addition, LCDR J. Morgan (USN), TASK FORCE 43, supervised all ocean 
stations taken by ATKA, and the GLACIER stations along the Ross Ice Shelf. 


E. Other DEEP FREEZE Publications 


Since 1954, the U. S. Navy Hydrographic Office has been conducting 
oceanographic survey operations in the Antarctic in support of the DEEP 
FREEZE program. The oceanographic results are presented in the following 
reports: 


REPORT NO. SHORT TITLE HYDRO REF. NO. SHIP(S 
HO 16331 Pre-DEEP FREEZE 00504 USS ATKA 
(1954-1955) 
TR-33 DEEP FREEZE I 00533 USS GLACIER 
(1955-1956) 00514 USS EDISTO 
TR-29 DEEP FREEZE IT 00560 USS ATKA 
(1956-1957) 00561 USS STATEN ISLAND 
00562 USCGC NORTHWIND 
00563 USS GLACIER 
TR-77%* DEEP FREEZE III 00590 USS ATKA 
(1957-1958 ) 00591 USS GLACIER 
00592 USS BURTON ISLAND 
00593 USCGC WESTWIND 


REPORT NO. SHORT TITLE 


TR-78* DEEP FREEZE IV 
(1958-1959) 


TR-105 * DEEP FREEZE 61 
(1960-1961) 


HYDRO REF. NO. 


00610 
00611 
00612 
00613 


00672 
00674 


SHIP(S 


USS GLACIER 
USCGC NORTHWIND 
USS EDISTO 

USS STATEN ISLAND 


USS STATEN ISLAND 
USS EDISTO 


*Final report in preparation; however, data listings are available. 
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II. ROSS SEA - MCMURDO SOUND AREA, OCEANOGRAPHY 
A. General 


The Ross Sea lies south of the Pacific Ocean between 160°E and 150W. 
It is a large open body of water with depths generally less than 400 
fathoms and with free circulation to the circumpolar ocean waters to the 
north. To the south, the sea is bounded by the floating seaward margin 
of the Ross Ice Shelf. Many glaciers and small ice shelves extend along 
its margins, but in spite of this, a relatively large percentage of land 
is exposed during the summer season. 


McMurdo Sound is located in the southwestern part of the Ross Sea, 
bounded on the west by the Victoria Range of Antarctica, on the east by 
Ross Island, and on the south-southeast by the Ross Ice Shelf. The United 
States Antarctic station, Naval Air Facility McMurdo, is located on the 
western coast of Cape Armitage at Hut Point, the southernmost point on 
Ross Island. 


Kainan Bay is a small bay in the Ross Ice Shelf, in the eastern Ross 
Sea, approximately 400 miles east of Ross Island. Little America V 
Station (no longer in operation ) is located on the Ross Ice Shelf, two 
to three miles inland of Keinan Bay. 


Sea ice forms in the Ross Sea during the autumn and winter seasons, 
but usually breaks up sufficiently in late summer to permit ship transit 
to all corners of the sea. A general east to west set removes much of the 
ice and bergs, but some are confined in a gyral in the northern portions. 


Three icebreakers operated in the Ross Sea at various times from 
December 1959 into March 1960. During these months, a total of 45 
oceanographic stations was taken. Figure 2 shows by different symbols 
the tracks and stations occupied by these ships. In addition, the 
locations of the Antarctic Convergence Zone, as indicated by ATKA BT's 
are illustrated. 


Serial-depth temperature and salinity observations were made on all 
oceanographic stations. Determinations for dissolved oxygen were made 
at only five stations across the eastern Balleny Basin. Data for the 
eastern Balleny Basin and for McMurdo Sound are presented in Figures 6 
and 7, respectively. ‘“o profiles were prepared for the western Ross Sen 
and the Ross Ice Shelf areas. 


B. Physical Properties 
1. Eastern Balleny Basin (Figures 2 and 6) 
Five oceanographic stations were taken across the Palleny Besin 


along 179°E longitude from 13 through 16 January 1960. Data were obtained 
from surface to bottom. Stations 2 and 3 were made in the basin with 
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FIGURE 7. VERTICAL DISTRIBUTION OF TEMPERATURE, SALINITY, AND DENSITY 
IN McMURDO SOUND, 3! JANUARY- 1 FEBRUARY 1960 
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depths greater than 3,000 meters; stations 1, hk, and 5 were made on the 
ridges with depths less than 2,600 meters. 


a. Temperature 


Surface temperatures for the five stations ranged from -O.khe 
to -1.58°C. Within the surface layer, temperature decreased to -1.50°%C 
at a depth of about 100 meters, except at station 3, where temperatures 
increased slightly from -1.58° to -1.50°C at 100 meters. Below 100 meters, 
temperature increased in the transition zone to a maximm of greater than 
1.25°C, indicating the upper level of the Antarctic Circumpolar Water. On 
station 3, the deepest station in the basin, temperatures exceeded 1.50°C 
between 280 and 360 meters depth. Temperature maxima on stations h and 5 
were less than 1.25%. From 500 to 600 meters to the bottom, temperatures 
decreased gradually with depth through the Circumpolar Water. Although 
the bottom temperature on station 3 was less than O°, salinities around 
34.70 % preclude presence of Antarctic Bottom Water. 


b. Salinity 


Surface salinities were less than 34.00 %, reflecting Antarctic 
summer conditions. Within the surface layer, values increased rapidly to 
34.50 Z in the upper 200 meters. Just below this, values of 34.70 % were 
observed, delineating Circumpoler Water. Salinity maxima occurred between 
600 and 1,200 meters depth. Below this, values decreased only 0.02 to 
0.04 % to the bottom, where about 34.71 % was observed on all stations. 


ce Density 


Values at the surface ranged from a low of 26.78 at the 
northermost station to a high of 27.34 at station 4 to the south. 
Immediately below the surface, densities increased rapidly with the 
27-75 isopycnal between 100 and 150 meters. Below this, densities 
gradually increased to 27.86 near the bottom on station 1, and 27.88 
and 27.89 at stations 2 through 5. A cell of water with a density of 
27.87 and greater was observed at mid-depth on stations 4 and 5, coin- 
ciding with the high salinity values obtained. 


d. Oxygen 
From a surface high of greater than 7.00 m/l, oxygen content 
decreased rapidly in the surface layer, reaching a minimum of less than 
4.50 m/l at approximately 500 meters. From this level to the bottom, 
oxygen content increased only slightly with depth. 
2. McMurdo Sound (Figures 3 and 7) 


Fifteen oceanographic stations were occupied in and around McMurdo 
Sound aboard EASTWIND from 26 January through 13 February 1960. Figure 3 


1h 


shows the locations and sequence of 1 of these stations. Station 18 
lies off the chart north of Cape Bird. Stations 7, 15, 16, and 11, 
taken 31 January to 1 February, were selected to represent a west-east 
transect across McMurdo Sound. Of these, stations 7 and 15 were taken 
when ice was present, whereas 16 and 11 were taken in open water. 
Figure 7 presents the vertical distribution of temperature, salinity, 
and density for these stations. 


&@. Temperature 


The extremely low temperature structure in McMurdo Sound is 
readily seen in Figure 7. Throughout the water colum, all values were 
less than 0.00°C. Summer warming of the surface layer is evident at 
stations 11 and 16, where slight negative gradients were formed. The 
local effects of melting ice at stations 7 and 15 resulted in the very 
low surface temperatures and resultant positive gradients. Below this, 
temperatures decreased gradually to values as low as -1.93°C near the 
bottom at the deeper stations. 


b. Salinity 


The low surface salinities occurring at stations 7 and 15 are 
due to melting ice; values at stations 11 and 16 are normal for the open 
areas. 


ce Density 


The density pattern parallels that of salinity; values were 
slightly lower in areas of ice and higher in the more open waters. Low 
temperatures and high salinities account for the high density values of 
greater than 28.00 near the bottom at the deeper stations. 


3- Western Ross Sea 


From 1 to 6 January, ATKA conducted a series of oceanographic 
stations to the west of Scott Island in an area bounded by 65° to 69°S 
and 175°E to 180° (Fig. 2). Because of the vertical sampling interval, 
no cross sections have been prepared. The tabulated data, however, are 
presented in APPENDIX A. These data show a similar physical structure 
to the stations taken across the Balleny Basin by EASTWIND (Fig. 6). 


hk. Ross Ice Shelf 


Six oceanographic stations were taken in the vicinity of the Ross 
Ice Shelf by GLACIER from 13 to 17 December 1959. Three of these were 
taken along a northwest to southeast track to the shelf and the other 
three closely paralleling the shelf edge (Fig. 2). Throughout the area, 
temperatures were less than 0°C. Surface values ranged from -0.40°C, at 
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about 60 miles from the shelf, to -1.42°C at the ice shelf. Temperatures 
decreased from the surface to minimum values at the maximum depth sampled; 
a minimum of -1.94°C was observed at 550 meters on station 7. On several 
stations, there was evidence of slightly warmer water occurring at various 
depths in the water colum. 


Surface salinities varied little from stations2 through 7. The 
seemingly high values (34.45 to 34.51 %) are most likely a result of the 
early sampling period. From the surface to the bottom, salinities 
increased slightly with maximum differences not exceeding 00.35 %o. On 
some stations, there are indications of a very slight salinity minimm 
immediately below the surface layer. On approaching the ice shelf, the 
deeper isohalines appear to dip sharply as indicated by a salinity of 
34.58 %, which occurs at 250 meters on station 2 and 500 meters on 
station 4. A maximum value of 34.84 % was observed close to the bottom 
at station 7. 
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TII. BELLINGSHAUSEN SEA, OCEANOGRAPHY 
A. General 


Previous to DEEP FREEZE 60, no oceanographic stations are known to 
have been taken in the sector of the Bellingshausen Sea off the Eights 
Coast. Ice conditions permitted penetration into this area by GLACIER 
and BURTON ISLAND in February 1960. Oceanographic stations were 
occupied along the coast of Thurston Peninsula and northward to Peter I 
Island. The locations of these and the ships' tracks are shown in 
Figures } and 5. 


The configuration of the continent along the Palmer Peninsula, and 
to some extent bottom contours, produce eddies and countercurrents which 
force water from the East Wind Drift across the Antarctic Divergence into 
the West Wind Drift forming a clockwise gyral in the Bellingshausen, Sea. 


B. Physical Properties 


The vertical distribution of physical properties is shown by Figures 
8 and 9. Figure 8 is a cross section of nine stations extending from 
Cape Flying Fish eastward, closely paralleling the coast to about 97W. 
Depths at the stations varied widely, 165 to 1,000 meters. Figure 9 is 
a cross section of three stations taken from a point about two miles 
from the coast to about thirty miles to the north. These varied from 
300 to 550 meters in depth. 


1. Temperature 


Surface temperatures were low at all stations; values ranged 
from a high of -1.50° to a low of -1.75°C, showing no trend or 
indication of summer warming. In general, temperatures increased from 
the surface to the -1.50° isotherm at about 150 meters except where it 
appears at 50 meters on station 23. Below this, values increased more 
rapidly, with the 1.00°C isotherm being observed at 450 meters, near 
the maximum depth sampled. At the easternmost stations, an intrusion 
of colder water at mid-depth was noted from the data. Cells of 
slightly warmer water also were observed at several stations. 


2. Salinity 


Salinities increased with depth from a surface minimum of 32.95 % 
at the northermmost station (Fig. 9) to values of greater than 34.50 % 
below 350 meters. The greatest increase was in the surface layer, the 
34.00 % isohaline being observed at 100 meters or less. This isohaline 
reached 35 meters on station B1l29 and approximately 50 meters at B123. 
Lower salinities at mid-depth on the four easternmost stations also 
indicated the presence of an intrusion of a different water type. 
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FIGURE 8. VERTICAL DISTRIBUTION OF TEMPERATURE, SALINITY, AND DENSITY 


IN THE BELLINGSHAUSEN SEA, USS GLACIER AND USS BURTON 
ISLAND, 16-25 FEBRUARY 1960 
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FIGURE 9. VERTICAL DISTRIBUTION OF TEMPERATURE, SALINITY, AND DENSITY 
IN THE BELLINGSHAUSEN SEA, USS GLACIER AND USS BURTON 


ISLAND, 24-27 FEBRUARY 1960 
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3. Density 


The density structure closely follows the salinity pattern, with 
the lowest surface value being noted at station Bl29. Near the surface, 
densities increased rapidly to an isopycnal of 27.50, occurring at 
approximately 100 meters or less. Values increased to 27-75 at 350 meters 
depth. 
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IV. BRANSFIELD STRAIT - DRAKE PASSAGE, OCEANOGRAPHY 
A. General 


Bransfield Strait is a comparatively narrow passage between the 
northern tip of Palmer Peninsula and the South Shetland Islands. Its 
width, between Trinity Island to the south and Deception Island to the 
north, is approximately 60 miles. This strait is almost always ice 
free during the greater part of the Antarctic summer. 


To the north of the South Shetland Islands lies Drake Passage, which 
separates Antarctica from South America by a distance of about 450 miles. 
Water circulation through the passage is from west to east induced by the 
West Wind Drift. The water passing through this passage is considerably 
warmer than that flowing through Bransfield Strait. The Antarctic 
Convergence, as observed on this survey, was located between 55°15'S and 
55 °30'S. 


B. Physical Properties 


Three oceanographic stations (18, 19, and 20) were occupied across 
Bransfield Strait aboard GLACIER on 10 March 1960 (Fig. 4). Soundings 
for these stations were 622, 1,189 and 494 meters, respectively. Figure 
10 presents vertical distribution of temperature, salinity, density, and 
oxygen. The physical properties in the upper 100 meters of this cross 
section correspond closely with continental shelf water of low tempera- 
ture and salinity values and high oxygen content. Below this level to 
maximum sampling depths, a transition toward Bottom Water appears with 
evidence of possibly a southern boundary of Circumpolar Water near 
station 20. 


Ten stations were oecupled by GLACIER across Drake Passage during the 
period 12 and 13 March along the 057W meridian from 60°S to approxi- 
mately 54°S. Sonic depths for stations 21 through 28 were around 4,000 
meters with the depth shoaling to 82 meters on station 30. Figure 11 
presents vertical distribution of temperature, salinity, and density. 


Figure 4 shows ships' tracks and station locations for both of these 
areas. 


1. Brensfield Strait (Figure 10) 
a. Temperature 
Surface temperatures ranged from 0.50 to 0.75°C, with the 
minimum temperature noted at station 19. A slight negative gradient, 
resulting from surface seasonal warming, occurred to about 100 meters 


where minimum temperatures were observed. Below this, values increased 
slightly with depth to the maximum depths sampled. 
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b. Salinity 


Salinity distribution wes uniform across Bransfield Strait 
and varied only slightly, approximately 1.00 % vertically to the depths 
sampled. From low surface values caused by summer ice melt to a depth 
of about 150 meters, maximum salinity changes occurred. Below this 
depth, salinities changed little, about 0.05 %, to the lowest depth 
sampled. 


ec. Density 


The configuration of the isopycnals closely followed the 
isohalines, both horizontally and with depth. Densities increased from 
26.90 at the surface to as high as 27.85 at the deepest cbservation. 


d. Oxygen 


A high surface value of dissolved oxygen, 7.17 ml/l, was 
observed at station 20. Below the surface, values varied from about 
7.00 to 4.75 mL/1 at maximum sampling depths on stations 18 and 19. At 
station 20, the 4.75 mL/1 oxygen isoline was at 230 meters and dipped 
to 660 meters at station 19. Station 18 shows cells of lower oxygen 
at approximately 75 and 300 meters depth. 


2. Drake Passage (Figure 11) 
ae Temperature 


This is an excellent cross section of temperature from 
Antarctic into Subantarctic regions crossing the Antarctic Convergence. 
The Convergence is readily apparent between stations 28 and 29, where 
surface values increased more than 3°C within a very short distance 
(approximately 15 nm). In this zone, the cold water from the Antarctic 
surface layer sinks beneath the considerably warmer and less dense 
waters from the north to form the well-defined Antarctic Intermediate 
Water Mass. 


The rise of deep, warm water from the north is shown by the 2° 
isotherm. This water continues southward, forming the Antarctic 
Circumpolar Water, between 400 and 700 meters, with maximum temperatures 
at about 500 meters. Below the Circumpolar Water, temperatures gradu- 
ally decreased with depth in a transition zone. The very cold and deep 
Antarctic Bottom Water was not reached. 


b. Salinity 
From the southernmost station northward, the layer of 


Antarctic Surface Water, with salinities less than 34.00 %, increased 
in depth from 50 to 200 meters just south of the Convergence. In the 


2h. 


vicinity of the Convergence, these low salinities shoaled to the surface. 
Below this, the 34.25 and 34.50 % isohalines parallel the 34.00 % to the 
Convergence where they turn sharply downward to the north, indicating 
the Antarctic Intermediate Water. The characteristic salinity minimum 
at the core of Intermediate Water is not evident, possibly owing to the 
sampling interval. 


Below the surface layer, the 34.70 % isohaline is indicative of 
Antarctic Circumpolar Water. Below the Circumpolar Water, a salinity 
maximum of greater than 34.75 % was noted in the transition zone at 
about 1,300 meters, stations 22 through 24. Salinity decreased only 
0.05% from here to the greatest depth shown on the cross section. 


ce Density 


In the Antarctic Surface Water, isopyenals closely parallel 
the salinity pattern, with densities increasing from less than 27.00 
to approximately 27.50. North of the Convergence, these isopycnals dip 
sharply. On the two stations north of the Convergence, a 26.75 isopycnal 
lies just below the surface, delineating Subantarctic Surface Water from 
Antarctic Surface Water. The 27.75 isopyenal parallels the 34.70 % 
isohaline where the warm, deep water rises to form the Circumpolar Water. 
Densities greater than 27.85 were observed in the transition water on 
the southernmost stations. 
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V. ANTARCTIC CONVERGENCE 
A. General 


The Antaretic Convergence is considered as the zone where the cold 
and more dense surface water of the Antarctic region sinks below the 
warmer and less dense surface water to the north. This zone is usually 
marked by a sharp north-south decrease in the surface water temperature 
of 1° to 3% (2° to 6%). The mean surface temperature associated with 
this drop is about 2° (36°F) during January through March; this gradi- 
ent (north to south temperature decrease) is also generally found at 
moderate depths. The mean temperature of the Convergence surface 
gradient decreases as winter approaches. At greater depths, sinking 
water mixes with adjacent water and eventually spreads to the north as 
the Antarctic Intermediate Water, recognizable by its minimum salinity. 
It is emphasized that the main water circulation in the Convergence 
area is west to east, and the north-south movements are vectors of small 
magnitude. 


Four temperature profiles are presented from data collected by a 
900-feot BI across the Convergence. BT's were taken half-hourly except 
when prevented by rough seas. One other Convergence crossing is pre- 
sented with temperature, salinity, and density profiles. These data 
were obtained by Nansen casts. 


B. Bathythermograph Sections 


1. Figure 12 presents the vertical distribution of temperatures for 
two crossings of the Antarctic Convergence taken by ATKA south of New 
Zealand, towards McMurdo Sound. The first is the result of observations 
made in January 1960. The position, during this early summer crossing, 
was between 62°30'S. and 63°S. This section provides a good example of 
the major characteristics of the Convergence. The rapid surface tempera- 
ture change, 37° to 33°F in about fifteen miles, and the nearly vertical 
isotherms in this zone are clearly indicated. To the north, the 
Subantarctic Water is shown with an isothermal layer to about 300 feet; 
to the south, the Antarctic Surface Water, with an isothermal layer to 
about 150 feet. 


The second crossing by ATKA was made during March 1960, between 
61°47'S and 62°30'S. The Convergence in this section is not so 
readily apparent by a rapid surface change; however, below the surface, 
the typical structure is noted. During this period, late summer, the 
surface layer of the Antarctic Surface Water is considerably deeper. 


2. Figure 13 is a crossing of the Convergence made by GLACIER during 
transit from New Zealand to Thurston Peninsula in February 1960. The 
vessel crossed the Convergence at an angle, at approximately 60° to 61°S. 
An interesting feature of this section is the warmer surface layer of the 
Antarctic Surface Water than noted in the previous cross sections of this 
report. 
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3. BURTON ISLAND crossed the Convergence during March 1960 from 
about 61° to 65°S along the 91° through 95W meridians. During this 
crossing, both BT and Nansen cast observations were made. 


Figure 14 presents the results of BT observations, showing detailed 
surface structure. 


It is noted that the Convergence Zone in this section compared to 
previous sections appears to be considerably broader. South of the 
Convergence, surface temperatures decrease regularly, with water of 
temperatures less than 30°F appearing at the surface at the southern 
end of this section. 


C. Oceanographic Station Sections 


During February, BURTON ISLAND occupied stations southward from 
Valparaiso, Chile, to the vicinity of Thurston Peninsula. In March, 
the ship returned along approximately the same track, teking a 
continuous series of stations from Peter I Island to Concepcion, Chile. 
Oceanographic conditions observed to the 2000-meter depth during this 
leg are shown in Figures 15 and 16. The cross section for temperature 
indicates the Convergence near stations 39 (60°%1'S) and 40 (61°11'S). 
Observational depths in this vicinity were limited to about 500 meters, 
owing to adverse sea conditions. 


These sections are good examples of physical conditions 
characteristic of the Antarctic and Subantarctic regions. The main 
features of the water masses are discussed in previous sections; however, 
these figures show physical features much farther north than the others. 


A series of oceanographic stations was made across the Convergence 
in Drake Passage by GLACIER during March 1960. Figure 4 shows the 
position of the Convergence in this area and Figure 11 presents vertical 
distribution of the physical properties of the water. A discussion of 
this crossing is in Section IV, Drake Passage Oceanography. 


D. Continuous Surface Temperature Record 


Figure 17 is a continuous trace of surface water and shade-air 
temperatures, measured by resistance bulb thermometers, across the 
Antarctic Convergence in Drake Passage. Temperatures increased from 
34° at 55°22.4'S to 7.2°C at 55°14'S. Associated air temperatures 
gradually increased from 5.8° to 7.3%. 
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VI. ICE CONDITIONS 
A. General 


Iee conditions in the Antarctic were recorded aboard ATKA, EASTWIND, 
GLACIER, and BURTON ISLAND, annotating percent concentration, thickness, 
age, topography, and snow cover. These data are portrayed by conven- 
tional ice symbols along ships’ tracks. Widths of tracks illustrated 
vary according to visibility conditions at time of observation. 

Figures 18 through 22 illustrate ice conditions in the Western Ross Sea 
from December through March; Figure 23, for the Amundsen and 
Bellingshausen Seas during February; and Figure 24, along the western 
coast of the Palmer Peninsula during March. 


B. Geographic Area 
1. Ross Sea Area 


Aboard GLACIER on 9 December 1959, the first icebergs and 
growlers were sighted at 60°30'S, 177°E (Fig. 18). The pack, varying 
from five- to eight-tenths concentration of average thickness four to 
five feet, was entered shortly thereafter. At about 74°S, the ship 
entered open water on 12 December and remained in this until reaching 
Kainan Bay. GLACIER and ARNEB departed Kainan Bay on 18 December for 
McMurde Sound, transiting open water to the vicinity of Beaufort Island. 
Grounded icebergs blocked passage of the ships between Beaufort Island 
and Cape Bird. GLACIER left McMurdo 9 January for New Zealand, passing 
through intermittent patches of one and five-tenths concentration to 
about 65°S; no ice was sighted north of this. 


ATKA also entered the ice pack on 9 December 1959, reporting three- 
and four-tenths coverage of young and slush ice at approximately 
65°30'S (Fig. 19). The concentration increased to seven-tenths of 
winter ice at 70°S. Thickness of this ice varied from three to five feet 
with large floes and fields predominating. From 70°S to the vicinity of 
Franklin Island, the ship operated in open water, except for a patch of 
nine-tenths winter and young ice at 72°S. McMurdo Sound was filled with 
eight-tenths concentration of five-foot bay ice from 13 through 15 
December. This ice extended north midway between Beaufort Island and 
Franklin Island. 


On 1 January 1960, ATKA sailed northward to conduct oceanographic 
stations in the vicinity of Scott Island. After passing through five- 
and eight-tenths ice in McMurdo Sound (Fig. 20), open water was reached 
at about 76°S, near Franklin Island. Ice was again encountered at 
71°S, 1L7T7°E, where three- and four-tenths of block and brash were re- 
ported. From 71° to 66°S, and in the vicinity of Scott Island, con- 
centrations varied from four- to seven-tenths of block, brash; and slush 
with an average thickness of three feet, during the period 3 through 5 
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KEY TO ICE SYMBOLS 
COVERAGE (CONCENTRATION)] AGE (THICKNESS AND SNOW COVER) 
A 
[dame | ce} cen % dominant, % secondary 
Sl=Slush — W=Winter ice snow cover: 55,5 
Y=Young ico Pl=Polar ice ncoo 
=depth to nearest inch 

O11 thru 0.4 (scattered A_ A A 

MO. Cscalteredlie)) Examples: Sap ie uniformly snow covered 
05 thew 0.7 (broken ice) D=snow cover in drifts 
WATER FEATURES O=no snow cover present 


SY 08 thru 0.9 (close ice) Pd 
r Puddles: dominant amount TOPOGRAPHY 
FES] 10 (consoidatea or fast ice) in tenths unless AA Ratted ice 
Par iss ee NM Ridaed ice 
COVERAGE BY SIZE =Frozen =Rolten (OO Hummocks 
Cn Pd Pd Pd 
Examples: =) = > 
7 R Extent: H=very extensive 
ny=tenths h, brash, and block YH Crack S=—= Lead L==few present 
ny=tenths Hl and medium floes © Polynya When no entry appears beneath 
‘ny=tenths of giant floes and field symbollextent!is moderate, 
TOE OF LAND ORIGIN, Examples: 
BOUNDARY NESEY (2a) pe =very extensive ridging 
—— Observed eebergs—tew (<20) =, 
Se imaled ‘a. Bergy bits(>50) and growlers (>100)_ AA SEESCDCU 
ee © eLimit of observed data 4 Bergy bits (<50) and growlers (<100) —, — =few hummocks 


T 
Thickness: = where n= feet and inches 


<0.1 (open water) 
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FIGURE 18. ICE CONDITIONS, ROSS SEA AREA, USS GLACIER, DECEMBER 1959-JANUARY 1960 


37 


FIGURE 


19. ICE CONDITIONS, 


Ac 


ee 
CAPE ADARE 


MOUBRAY BAY; 


CAPE HALLETT 


COULMAN IS. 


S 
LADY NEWNESS ICE SHELF <> } 


FRANKLIN/IS. 


ROSS 


38 


IGE 


SEA AREA, USS ATKA, DECEMBER 1959 


KEY TO ICE SYMBOLS 
(COVERAGE (CONCENTRATION) AGE 
A 


[THICKNESS AND SNOW. COVER] 


T 
Ice free Thickness: > where n=feet and inches 


Snow caver: © 5,8, 
nc po 
n=depth (o nearest inch 
e uniformly snow covered 
jow cover in drifts 
snow cover present 


(ropocRariy]) 
AA Ralted ice 
NM Rigged ice 
900 Hummocks 


% dominant, 5 secondary 
lush W=Winter ice 
Y=Young ice Pl=Polar ice 

A A 
GoW, 40PI' W 


<0.1 (open water) 


O11 thru 0.4 (scattered ice) 


Examples: ele 


[[T[] 05 thw 0:7 (broken ice) 


WATER: FEATURES 
EQ 02 thew 09 (cose ice) Pd 
Puddles: dominant amunt 
1,0 (consolidated or fast ice) 


in tenths unless 
{rozen of rotten 

COVERAGE BY. SIZE FeFroven  R=Rolten 
Ch Le Te a 
Farad Eramples 5+ 

fenths of slush, brash, and block AH Crack === Lead 


enths of small and medium floes © Polynya 
Examples 


ICE _OF LAND ORIGIN: 

A lcebergs—many (>20) LM very extensive ridging 
A lcebdergs—few (<20) A ara etti 

‘a Bergy bils (>50) and growlers (>100) AA =moderate rafting 

2 Bergy bits (<50) and growlers (<100) 


Extent: H=very extensive 
L=few present 


When no entry appears beneath 


ny=tenths of giant floes and field symbol extent is moderate 


BOUNDARY, 

—— Observed 

—— Estimated 
Limit of observed data 


290) — few hummocks 
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KEY TO ICE SYMBOLS 


COVERAGE (CONCENTRATION) 


AGE 


THICKNESS ANO SNOW COVER] 


Ice free 


<0,1 (open water) 


O11 thru 0.4 (scattered ice) 


0,5 thru 0.7 (broken ice) 


f NN 0.8 thru 0.9 (close ice) 
10 comatose) 
COVERAGE BY SIZE 


Dy Dy My 
=lenths of slush, brash, and block 


1 =lenths of small and medium floes 
ny=lenths of giant floes and field 


A 

5% dominant, % secondary 

Si=Slush  W=Winler ice 

Y=Young ice Pl=Polar ice 
AA 

a atl 

bow, 40PI' W 


WATER FEATURES 


Puddles: 


Examples: G 


frozen or 
F=Frozen 

Pd 

Nes: 

Example: 3 

HH Crack == Lead 


O Polya 
ICE_OF LAND ORIGIN 


BOUNDARY 
—— Observed 


A Icebergs —many (>20) 
A teedergs—few (<20) 
@ Beragy bits (>50) and growlers (>100) 


Thickness: uy where n= feet and inches 
Snow cover: “5.5 
n=depth to nearest inch 
uniformly snow covered 
1ow cover in drifts 
O=no snow cover present 


AA Ratted ice 
NM\ Ridges ice 
QONN Hummocks 


Extent; H=very extensive 
L=tew present 
When no entry appears beneath 
symbol extent is moderate 
Examples 
LM very extensive ridging 
AA =moderate ratting 


200 —tew hummocks 


© © eLimit of observed data 4 Beray bits (<50) and growlers (<100) “L 
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FIGURE 20. ICE CONDITIONS, ROSS SEA AREA, USS ATKA, JANUARY 1960 
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KEY TO ICE SYMBOLS 


(COVERAGE (CONCENTRATION). 


AGE 


THICKNESS AND SNOW. COVER 


Ice tree 


=] <0.1 (open water) 


0.1 thru 04 (scattered ice) 


05 thru 0,7 (broken ice) 


FQ tira 0. (close ce) 
1.0 (consolidated or fast ice) 
COVERAGE BY SIZE 


Cn 
Ti Pin 
ths of slush, brash, and block 


ths of giant floes and field 


ths of small and medium floes 


A 
%e dominanl, % secondary 
Si=Slush  W=Winter ice 
Y=Young ice Pi=Polar ice 


A A 
Examples: —A__ A 
bow, 40ri' w'“"" 


WATER FEATURES 
Pd 

Puddles: dominant amount 

in tenths unless 

frozen or ratten 

FeFrozen — R=Rotten 
Examples: £4, 26 Pt 
TR 

tee Crack <= Lead 


O Palma 
ICE OF LAND ORIGIN. 


BOUNDARY. 
Observed 
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Tika were nel tnt 
Snow cover: © 3.5 
nco0 
n=depth to nearest inch 
C=ice uniformly snow covered 
0 cover in drifts 
O=no snow cover present 


TOPOGRAPHY 
AA Ralted ice 
NM) Ridged ice 
900 Hummocks 


Extent: H=very extensive 
L=few present 


When no entry appears beneath 

symbol extent is moderate 

Examples 

™ =very extensive ridging 
AA =moderate rafting 
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ICE CONDITIONS, ROSS SEA AREA, USS ATKA, MARCH I960 


KEY TO ICE SYMBOLS 


[COVERAGE (CONCENTRATION) | (Ace (THICKNESS AND SNOW COVER] 
lee tree ST aaainsa a resi Rcandary Thickness T where n= feet and inches | 
Sl=Slush  W=Winler ice Snewenvenisseiaoe | 
Y=Young ice Pl=Polar ice ncdo 

0.1 thru O4 (scattered ice) Examples; ——A A ete CSE apelin 


GOW, 40P| 
D=snow cover in drifts 


0.5 thru 0.7 (broken ice) 
WATER FEATURES | O=no snow cover present 


Ryu thru 0.9 (close ice) 
Puddles: 0 Th TOPOGRAPHY 
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ap ies ost MM Ridaed ice 
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FR Extent; H=very extensive 


Tm 
fy=tenths of slush, brash, and block #4 Crack == Lead L=tew present 


ny=tenths of small and medium floes O)Polynya When no entry appears beneath 
symbol extent is moderate 


ICE OF LAND ORIGIN Exam 
SEE EETY A leebergs—many (>20) jery extensive ridging 
Observed A Icebergs —tew (<20) 

Estimated M@ Bergy bits (>S0) and growlers (>100) 
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“| <0.1 (open water) 


‘y=tenths of giant floes and field 


=moderate rafting 


=lew hummocks 


CAPE ADARE 


FRANKLIN 


www yyy, 


My), 
My, 
{7 
My 
My, 
MN 


My, “yy, 


4, 
Ye, 


% 
ai 
MN, 
MN 


Mi), 

if] NU] 

Minyw TTT LLC LCCC PTT 
“yy, 
Z 


FIGURE 22. IGE CONDITIONS, ROSS SEA AREA, USCGC EASTWIND, JANUARY — FEBRUARY 1960. 
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January. On the return trip, open water was traversed south of 70°30'S 
to MeMurdo, where ice was re-entered. 


From 12 through 15 March 1960, ATKA proceeded to McMurdo Sound and 
then north via Hallett Station, west of the 173° meridian (Fig. 21). 
Ice was encountered all along the ship's track to Cape Adare, except 
around Coulman Island. New ice was rapidly forming. From McMurdo to 
Coulman Island, this new ice was young slush, varying from three- to 
eight tenths concentration and averaging one-foot thick. In contrast to 
this, along the coast from Cape Hallett to Cape Adare, the ice was pri- 
marily rotten winter ice, two- and three-foot thick block and brash, 
with young ice secondary. Six- to eight-tenths concentration was re- 
corded. After departing the ice north of Cape Adare, no ice was 
encountered. 


EASTWIND first entered ice at approximately 68°S, 179°, on 13 
January 1960, while in transit from New Zealand to McMurdo Sound (Fig. 22). 
From this position to 73°30'S, the concentration varied from one=- to nine- 
tenths of brash, block, and small and medium floes of two- to four-foot 
thickness. No ice was observed from 73°30'S to the vicinity of Beaufort 
Island, where nine-tenths coverage wes encountered. 


In McMurdo Sound; small, medium, and large floes of five-foot thick- 
ness were concentrated along the western shore and to the north of 
Marble Point. Fast bay ice extended as far north as Tent Island. 


On 2 February, the ship departed McMurdo for Hallett Station. Little 
ice was encountered before arriving in the vicinity of Moubray Bay, where 
five- to seven-tenths concentration was entered. Hallett Harbor was ice 
free except for a few grounded bergs on 3 February. During three days at 
Hallett, up to five-tenths concentration of ice moved in and out of the 
harbor daily with the changes of tide. On 6 February, EASTWIND departed 
Hallett Station for McMurdo escorting ARNEB. Their route was to the west 
of Coulman Island through five- to seven-tenths of brash, block, and small 
floes, averaging four-foot thick. Open water extended from just south of 
Coulman Island to McMurdo Sound. 


EASTWIND departed McMurdo 27 February for Sidney, Australia, via 
Hallett Station. At the time of departure, the fast bay ice extended 
about two miles north of NAF McMurdo, from the Glacier Tongue to the 
Dailey Islands. After leaving McMurdo Sound area, the only ice 
encountered was in the vicinity of Cape Hallett where the same ice 
conditions existed as reported above. 


2. Amundsen - Bellingshausen Seas Area 
While proceeding southward to rendezvous with GLACIER for 


scientific survey operations at the Thurston Peninsula area, BURTON 
ISLAND first sighted ice on 12 February at 67°30'S, 92W (Fig. 23). 


Several large icebergs and light brash of one-tenth coverage were observed. 
Shortly thereafter, three-foot ice of seven-tenths concentration was 
entered; these conditions prevailed to the vicinity of Peter I Island. 
Four-tenths coverage of brash, block, and small floes with scattered bergs 
surrounded the island. From just south of the island to about 70°30'S, 
94°W, ice conditions worsened, changing from predominantly brash and 
block to a high concentration of small and medium floes. These floes 
contained ice of seven-foot thickness. From here and proceeding westward 
to the rendezvous point, ice conditions improved. Although concentrations 
ranged from five- to seven-tenths, there was a marked reduction in per- 
centage of small and medium floes. 


GLACIER first observed ice at 69°43'S, 130°16'W, on 13 February 
(Inset, Fig. 23). In contrast to the ice encountered by BURTON ISLAND 
in the Bellingshausen Sea, the ice observed by GLACIER in the Amundsen 
Sea was thin and rotten, presenting little difficulty to the ship's move- 
ment. <A few bergs were noticed along the track. Concentrations varied 
up to eight-tenths. 


The two ships rendezvoused 15 February and proceeded southward to the 
Thurston Peninsula, passing through ice of five- to eight-tenths concen- 
tration, about five-foot thick, with a snow cover in excess of one foot. 
Upon arrival 15 February, the ships followed a shore lead, about three 
miles wide, eastward along the coast. Ice along the lead was predomi- 
nantly one- to two-tenths with intermittent patches of five- to eight- 
tenths coverage. Very thick fast ice prevented further eastward passage. 
This ice was several years old and very heavily hummocked. The concen- 
tration was nine-tenths to total coverage, and individual floes were 
sometimes several miles across and over ten-foot thick. Helicopter 
reconnaissance revealed a shore lead to the southeast off Eights Coast; 
however, the ice pack to the north appeared to be virtually impassable. 


After conducting survey operations in the Thurston Peninsula area, 
the ships proceeded northward from the vicinity of Williams Island about 
25 February. Progress was slowed by soft ice of nine-tenths coverage 
and temporarily stopped by ice under pressure. On 26 and 27 February, 
the ships headed in an easterly direction, making little progress owing 
to heavy concentrations of pressure-ridged ice and poor visibility. On 
27 February, GLACIER and BURTON ISLAND parted company at about 71°S, 
LOOW, in relatively open water and proceeded toward Peter I Island, 
maintaining distances of five and ten miles from the edge of the ice 
pack, respectively. GLACIER encountered intermittent patches of ice 
to the vicinity of Peter I Island, while enroute to Palmer Peninsula. 
BURTON ISLAND passed through mostly open water and reported the last 
observed ice at 69°S. 


3. Palmer Peninsula Area 


On 1 March, GLACIER again entered ice off Anvers Island along the 
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western coast of Palmer Peninsula (Fig. 24). The ship sailed southward 
along the coast, passing through two-foot thick ice of concentrations of 
six= to ten-tenths to the vicinity of Renaud Island. South of this to 
Adelaide Island, ice under pressure reduced ship's movement to a minimum. 
West of Adelaide, ice conditions improved as six-tenths concentration 

was reported on 5 March. At this time, GLACIER met the Chilean ice- 
breaker, ARA GENERAL SAN MARTIN, and escorted her to open water. GLACIER 
turned southward, following leads through ice of six- to eight-tenths 
coverage and reached the Danish vessel, MV KISTA DAN, at 68°S,71%, on 
6 March. By 8 March, pressure on the ice field diminished sufficiently, 
and the pack opened enough for GLACIER to escort the vessel to open water. 
GLACTER then proceeded to Deception Island. Open weter prevailed except 
in the passage between Anvers and Brabant Islands and DeGerlache Strait, 
where six- and four-tenths of brash and block were encountered, res- 
pectively. The last ice observed consisted of a few icebergs and shore- 
fast ice as far north as King George Island. 


VII. BOTTOM SEDIMENTS 
A. General 


The distribution of bottom sediments appears to be related in a 
general way to distance from the Antarctic Continent and depth of water. 
The sediments sampled in depths less than 500 fathoms are principally of 
terrigenous origin and may be classified as a marine glacial till with 
two important exceptions: (1) the volcanic ash deposits of McMurdo 
Sound and in the vicinity of Ross Island, Peter I Island, and other 
volcanic features, and (2) the predominantly biological sediments with 
an irregular and undertermined distribution. Varying amounts of organic 
constituents are associated with the terrigenous sediments; the most 
frequent being siliceous sponge spicules. The features common to all of 
these sediments are the lack of chemical weathering and their poor sort- 
ing. Ice rafting is presumably the most effective transporting agent. 


In water deeper than 500 fathoms, the few botton sediments collected 
are composed generally of sufficient planktonic micro-organisms to be 
classed as organic deposits, except where local conditions prevail. 
These local variations are found in the vicinity of islands and at the 
base of the Antarctic Contentinental Slope. Part of these sediments 
appear to be the result of ice rafting, as well as other transporting 
agents. 


Identifications and percentages of organic and inorganic constituents 
are only gross approximations of the major elements comprising the sand 
and larger fractions. In particular, any volcanic derivative is grouped 
under volcanic glass, and pyroxene includes all ferromagnesium minerals 
such as augite and horneblende. Also, the percentages given for plank- 
tonic micro-organisms, particularly at the top of cores and in grab 
samples, are probably low since some of these constituents, especially 
diatoms, are evidently lost during sampling and laboratory processing. 
However, micro-scopic examination of the silts and comparison with the 
coarser fractions of about one-third of the samples agreed reasonably 
well in the diatom estimates. Perhaps the delicate forms do not occur 
in appreciable percentages in many of the sediments since the only diatoms 
seen in the sand fractions were two large, thick walled species of 
Coscinodiscus. 


B. Areal Deseription 
1. Ross Sea Area 


a. McMurdo Sound - The terrigenous sediments sampled in the Ross 
Sea are divisible into two provinces depending on their source. Those 
derived from Ross Island and associated volcanics are one of these. 
Fifteen cores of predominantly volcanic glass and feldspar were obtained 
by EASTWIND in McMurdo Sound. In some few cases, rock fragments or 
organic remains comprise the primary components. 
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The sediment types range mostly from olive gray to greenish black 
silts and sands. Their mineral grains, for the most part, average 
medium to medium high in sphericity; subangular to subrounded in round- 
ness; and dull-pitted to polished-pitted in surface texture. Although 
the bottom of McMurdo Sound appears to be very irregular, hard, and 
variable in composition there seems to be a general decrease of mean 
phi size and biological content with increasing water depth. Charting 
distribution of the biological constituents indicates there is possibly 
an inerease in the planktonic micro-organism content of the sediments 
from west to east and from south to north. 


b. Southwestern Ross Sea - EASTWIND cores 14 and 15 were ob- 
tained in slightly over 400 fathoms of water, one to the north and the 
other to the south of Beaufort Island. Although only about 20 miles 
apart, they differ materially in composition. The northern core (14) 
consists primarily of the remains of planktonic organisms throughout 
its entire length, excluding the very bottom where volcanic glass and 
feldspar become the predominant constituents. Core 15, however, is 
predominantly feldspar, volcanic glass, and rock fragments throughout 
its entire length. 


c. Southeastern Ross Sea - Five of the seven cores taken by 
GLACIER in this area extend over a distance of more than 130 miles 
along the Ross Ice Shelf. In these, the top comparatively rich organic 
zone, varying from 5 to 7 inches thick, appears to indicate a period of 
relatively high plankton productivity. Below this, the microfauna are 
sparse but increase somewhat at the bottom of the two longest cores, 6 
and 7. Volcanic glass and rock fragments are present in all of these 
cores, but their occurrences are so variable and irregular, due probably 
to glacial dumping, that they are useless for correlation. However, be= 
ceuse of the high percentage of rock fragments in cores 4+ and 5 and their 
contained pink feldspars, which are wncommon in the other cores, these 
sediments are probably derived from Roosevelt Island, immediately to the 
south under the Ross Ice Shelf. 


Cores 1 and 2 taken by GLACIER somewhat farther north of the ice 
shelf are similar to those described. The calcium carbonate content of 
the silts from core 2 was analyzed. This decreases from a high of 3.75% 
at the top to a minimum of 2.0% at 9 to 12 inches depth and then in- 
creases to 2.75% at the bottom of the core. The data are not adequate 
for correlation, but indicate a low calcium carbonate content for 
Southern Ross Sea sediments. 


d. Northwestern Ross Sea - The only other bottom sediments ob- 
tained in the Ross Sea were in the northwest sector in water depth exceed- 
ing 1,000 fathoms. EASTWIND sample 2, containing a high percentage of 
rock fragments and radiolarian tests, consists of surface mud taken from 
the bottom Nansen bottle of an oceanographic cast. Core No. 3 was taken 


in an indentation in the Antarctic Continental Slope. Since its location 
is beneath the Ross Ice Pack on the side opposite the indentation fron 
Cape McCormick, the nearest land about 140 miles west, the supply of 
coarse terrestrial sediment, except for occasional dumping from icebergs, 
should be relatively low. This dumping shows up in the 18- to 20-inch 
segment of the core where 61 percent of the sediment is sand size or 
coarser and 40 percent of this is composed of rock fragments. Except for 
this segment, the silt-size fraction is remarkably high and constant at 
approximately 50 percent of the sample. This is not typical of glacial 
marine sediments. The content of radiolaria is adequately high for this 
core to be classed as a radiolarian ooze, except for the higher percent- 
age of sponge spicules. Because of its location, slumping from the 
shelf could account for all or part of the sediments sampled. 


2. Thurston Peninsula Area 


a. BURTON ISLAND and GLACIER obtained thirteen bottom sediment 
samples close inshore elong the Thurston Peninsula for a distance of 
over 90 miles from 101°57'W to 96°50'W. The bathymetry along this coast 
is extremely irregular and the bottom sediments vary in texture and 
composition. Two submarine rifts with depths in excess of 500 fathoms 
were crossed along the coast. These are to the east and west of Noville 
Peninsula. It is impossible to tell their extent to the north from the 
available soundings, but oceanographic stations over them sampled warm 
Antarctic Circumpolar Water at depth, which indicates they must be open 
to the north. 


In texture, sediments range from silty sands on the shoals to pebbly 
silty clays in the deeps. For the most part, they are gray to brown in 
color, of medium low to medium high sphericity, subangular in roundness, 
and dull-pitted to polished-pitted in surface texture. Feldspar is the 
predominant mineralogical constituent while rock fragments are secondary. 
Quartz, pyroxene, and mica also are important constituents. All grains 
are fresh and unweathered. Very few radiolarians and diatoms are evident 
in these sediments, but the Globigerina and benthic foraminifera content 
total as high as 55 percent, especially where the bottom water tempera- 
ture was found to be warmer than 0°C. In the few cores that are long 
enough, end in which the biological content at the surface is prominent, 
it appears that no appreciable organics, except for sponge spicules, 
extend to a depth greater than 3 to 4 inches. 


be Three cores were obtained by the ships north of Thurston. 
Peninsula but still on the shelf in depths of 300 fathoms or less. Two 
of these cores in 225 and 235 fathoms consist primarily of feldspar and 
rock fragments with relatively little biological constituents, except for 
appreciable amounts of fecal pellets in GLACIER core 14. In texture, 
these 2 cores average from silty mud to sandy mud, particularly in their 
surface layers. GLACIER core 13 in 300-fathoms depth, however, ranges 
from clayey silt to silty mud in texture and consists primarily of 


49 


feldspar and guartz except at its bottom. Here rock fragments predomi- 
nate, and the texture is sandy mud. Also, this core contains 30 percent 
Globigerinoides at its top and traces of coral fragments, benthic fora- 
minifera, sponge spicules, fecal pellets, and radiolaria in segments 
throughout its length. 


ce One sediment sample was obtained from the bottom Nansen 
bottle of a BURTON ISLAND cast in 1,300 fathoms of water at the base 
of the Antarctic Continental Slope. Although this sample was collected 
at 70°48'S, it contained 80 percent Globigerinoides, 5 percent spicules, 
and only 15 percent inorganic constituents. Its contents may result 
from slump of material down the Continental Slope. 


3. Peter I Island Area 


a. North of the Bellingshausen Sea, 2 cores were obtained in 
the vicinity of Peter I Islend. BURTON ISLAND sample 9, taken in 1,450 
fathoms on the island's western slope, averaged 95 percent volcanic ash 
and 5 percent planktonic biological remains. GLACIER sample 15 was 
obtained in 2,025 fathoms about 90 miles east of Peter I Island. This 
core consists of silty clay throughout, but has some sandy constituents 
in the 2 to 5, 7.5 to 9.25, and 23 to 25 inch segments. Feldspar is the 
predominant mineral while volcanic glass, rock fragments, and quartz are 
secondary. Radiolarians are the most common biological constituent and 
reach a maximum of 30 percent at the top. In certain segments, fecal 
pellets are prominent. 


kh. Adelaide Island Area 


a. Five bottom sediment samples were obtained from GLACIER in 
the vicinity of Adelaide Island. Three of these were at the north end 
off Matha Strait while the other two were 45 miles west of the south 
end. These two groups of cores are remarkedly different in texture, 
but are similar in the distribution of organic and inorganic constituents. 


The cores off Matha Strait are composed of grayish olive gravel and 
pebbly sand to a depth of 6 inches. Only one core penetrates deeper 
then this, and it contains medium bluish gray clayey silt from here to the 
bottom with an increase in amount of the sand fraction at 6 to 8 inches 
and 16.5 to 18.5 inches. Feldspar in the predominant mineral constituent 
of this core while quartz and rock fragments are secondary. Volcanic 
glass averages 10 to 15 percent from the 3- through 14.5-inch segment, 
and a trace of pyrite is evident from 14.5 inches to the bottom. Traces 
of planktonic micro-organisms, sponge spicules, and fecal pellets exhibit 
an irregular distribution up to 10 percent throughout the core. However, 
these range from 20 to 25 percent of the sand size in the upper 8 inches. 


b. Both southern cores consist of grayish olive silty clay or 
clayey silt of medium low to medium sphericity from their tops to a depth 
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of 13 inches. Below this, core 19 is composed of medium gray silty mud 
to pebbly silty sand of medium low sphericity, while core 20 is composed 
of dark greenish gray silty mud of medium low sphericity. Lithologically, 
both cores have feldspar as their predominant mineral to the 13-inch 
depth, but below this, rock fragments increase to equal quantity. Quartz 
is an important constituent throughout these cores. A trace of volcanic 
glass also is present in both, and vyrite appears as a trace from about 
the 15-inch depth to the bottom of the cores. Above 13 inches, the 
biological content is 25 percent or more and is sufficiently high in 
diatoms in the surface layers for these to be classified as diatomaceous 
oozes. Below 15 inches, the biological content is never more than 5 
percent. The 13- to 15-inch layers of both cores appear to be a 
transitional zone. 


c. Mineralogically and biologically the northern and southern 
Adelaide Island cores correlate reasonably well. The top 6 inches of 
the Matha Strait cores correspond to the top 13 inches of the southwestern 
cores, while the 6- to 8-inch zone of the one long northern core agrees 
with the 13- to 15-inch transition zones of the southern ones. In addi- 
tion, the segments below the transition zones also appear comparable. 
Texturally, however, these two groups of cores are exactly the inverse 
of each other. The only place they agree is in their transition zones. 
This textural anomaly is probably dependent upon debris-carrying ice 
reaching these localities and partially melting. 


5. Rock Samples 


a. Rock samples were collected from various islands in the 
Antarctic. A sample of vesicular basalt was obtained from the top of 
Seott Island (67°24'S, 179°55'W). Samples of diorite were collected 
from Mulroy Island (71°54'S, 97°51'W) and a rock islet off Willisms 
Island, Thurston Peninsula (71°54'S, 100°00'W). Visual identification 
of a rock sample from Brabant Islend, Palmer Peninsula (64°25'S, 62°17'W), 
appeared to be quartz-diorite. Samples from Penguin Island, Palmer 
Peninsula (62°05'S, 57°52'W), were of volcanic origin. Idchens and 
mosses were collected from Scott Island, Mulroy Island, Thurston 
Peninsula, and Penguin Island. 
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VIII. MISCELLANEOUS OBSERVATIONS 
A. Transparency and Water Color 


Table 2 summarizes transparency and water color data obtained on 
DEEP FREEZE 60. Transparency estimates were obtained by averaging 
the depths in meters at which the white and black Secchi discs (about 
30 cm. in diameter) disappeared from sight on lowering and reappeared 
on raising. Aside from the limitations attendent with such observations, 
it is felt that they have some gross relative value in describing sea 
water transparency. Several estimates of water color were made by 
visual comparison with a modified blue-green-yellow Forel scale. Deter=- 
minations were made in percent yellow, but are listed in the table by 
actual color. 


In the deeper portion of the Western Ross Sea, transparencies 
averaged 14 meters for the white disc and 7 for the black; water color 
renged from blue to deep blue. Im the shallower water of McMurdo Sound 
and Ross Ice Shelf, transparencies were considerably less, averaging 
about 7 meters for the white disc. These low values and prevalence of 
greenish blue water color are attributed to the summer plankton bloom. 


Observations taken in Thurston Peninsula area during late February 


resulted in values for the white dise of 15 to 17 meters. Water color 
was described as deep blue. 


TABLE 2. TRANSPARENCY AND WATER COLOR MEASUREMENTS 


Date Position Trensparenc Water Color 
oe Titers 

Bastern Belleny Basin, Ross Sea Area White Black 

13 Jan 1960 68°00'S, 179°55'E 14 7 Blue 

14 Jan 1960 69°03'S, 179°06'E 17 8 Blue 

14 Jan 1960 70°02'S, 179°10'E 13 7 Blue 

15 Jan 1960 71°13'S, 179°10'E 19 6 Blue 

16 Jan 1960 72°00'S, 179°10'E 19 8 Deep Blue 


West of Scott Island, Ross Sea Area 


9 Dee 1959 64.°55'S, LT7°OL'E 8 
3 Jan 1960 65°58'S, 176°20'E 13 
k Jan 1960 66°19'S, 177°06'E 1b 
hk Jan 1960 66°25'S, 177°22'E 14 
k Jan 1960 66°h2'S, 178°00'E 1h 
k Jan 1960 67°00'S, 178 °%hh'E 1k 
k Jan 1960 67°21'S, 179°33'E 11 
4 Jan 1960 67°39'S, 178°57'E 13 
4 Jan 1960 67°54'S, 176 °2k'E 15 
5 Jan 1960 68°08'S, 177°56'E 16 
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TABLE 2. 


Date 


McMurdo Sound and Environs, Ross Sea 


26 Jan 
31 Jan 
31 Jan 
31 Jan 
31 Jan 
31 Jan 
31 Jan 
1 Feb 
1 Feb 
1 Feb 
1 Feb 
1 Feb 
12 Feb 
13 Feb 


1960 
1960 


Position 


77° 42'S, 
77° 26'S, 


166°10'E 
164°00'E 


» 164°h0'E 
» 165°16'E 
» 165°58'E 
» 166°00'E 
» 165°59'E 
» 165°13'E 
» 164°36'E 


164° 34'E 


, 165°18'E 


166°09'E 


, 167°33'E 
» 166°40'E 


Along Ross Ice Shelf, Ross Sea 


13 Dec 
13 Dec 
13 Dec 
17 Dec 
17 Dec 
17 Dec 


1959 
1959 
1959 
1959 
1959 
1959 


TT OT'S, 


Omcenss 


Thurston Peninsula Area 


16 Feb 
25 Feb 


Near Peter I Island, Bellingshausen Sea 


28 Feb 


1960 
1960 


1960 


TL 46'S, 
7141'S, 


68°40's, 


177°19'W 


» 174°25'wW 
» 173°02'W 
» 165°54'wW 
» 169°49'W 


173°42'W 


097° 2h 'W 
100°54'W 


086°56'W 


Gerlache Strait, Palmer Peninsula 


9 Mar 


1960 


64°27'S, 


062°18'W 


23 


15 
17 


Black 


MNF Coa RON CONS 


wi ON 


TRANSPARENCY AND WATER COLOR MEASUREMENTS (Cont'd) 


Transparenc 
(Meters) 


White 


Water Color 


Blue 
Blue 


Blue 


Bluish Green 


B. 


Gravity Observations 


A subsidiary program of gravity observations was conducted with a 
LaCoste and Romberg geodetic gravimeter. 


This instrument has a range 
of 6,000 mgals and a low drift rate. 


All possible check points and 


pendulum bases were occupied enroute to and from the Antarctic. A 
minimum of 4 reading was taken and aversged at each observation site. 
The values obtained, were referred to the Hydrographic Office datum and 
are presented in Table 3. 


TABLE 3. GRAVITY OBSERVATIONS 
Date of Observations: Reference Station: 
25 Nov 1959 - 23 Feb 1960 Hydrographic Office - Rm. 1h} 
Sta. Elev. Observed 
No. Latitude Longitude M Gravity Remarks 
TL 38°50.8'N 76°55.7'W 90 980.0841 Hydro Rm. 1h} 
2 he°2].1'N 71°03.2'W 6 980.3965 South Station 
Boston, Mass. 
3 ho°e20.0'N  71°00.8'W h 980.3962 Berth AIFA, Castle 
Isle, Boston, Mass. 
k 8°57.5'N 79°34.0'W k 978.2391 Pier 15C 
Balboa, Canal Zone 
5 8°57.2'N 79°34.6'W h 978.2389 Pier I 
Rodman, Naval Base 
6 43°36.6'S 172°42.8'E 2 980.5410 Fuel Pier 
Port Lyttelton, N.Z. 
7 43°36.3'S 172°%3.0'E 3 980.5400 Pier 4 
Port Lyttelton, N.Z. 
8 43°36.6'S 172°h2.9'R 2 980.5419 Cladstone Wharf 
Port Lyttelton, N.dz. 
9 43 °32'S 172 °38'E 7 980.5105 Embassy Hotel 
Christchurch, N.Z. 
10 43°31.8'S 172°37.5'E q 980.5084 Pendulum Base 
Christchurch, N.Z. 
11 67°2h.0'S 179°55'W 52 982.5588 Top of Scott Island 
Antarctica 
12 41°16'S 174°h8'E 3 980.2829 Drydock Pier Gate 
Wellington, N.Z. 
13 41°17.2'S 174°h6'E 122 980.2656 Dominion Seismological 
Lab, Wellington, N.Z. 
14 h17°1h.2'S §=174°55'E 3 980.2939 Deminion Physical Lab. 
Lower Hut, Wellington, 
NeZ- 
15 980.2888 Dominion Museum (Te, Aro), 


5h 


Wellington, N.Z. 


TABLE 3. 


GRAVITY OBSERVATIONS (Cont'd) 


Sta. 
No. 


Latitude Longitude 


71°54.5'S 
(PSB OSS 
71°54.5'S 


71° 38.0'S 
64°25.5'S 


62°58.6'S 


62°05.3'S 
51°41 .5'S 


34° 35'S 


22°53'S 


Elev. 
M 


297 


97°51.25'W = 27 


97°52'W 


100°00'W 


100°27 'W 


62°17'W 
60° 34.2'°W 


57°52.2'W 
57°51.1'W 


58°20'w 


43° 1h Ww 


185 


he 


Observed 
Gravity 


980.2248 
980.2882 
982.7872 
982.7378 
982.7325 


982.7315 
982.2930 


982.2195 


982.1843 
981.2405 
979.7052 
979. 7040 
979-7307 
979.7320 


979-7045 
978.7980 


978.7980 
978.8085 


Remarks 


Top of Tinakore Hill 
Wellington, N.Z. 
Waterloo Hotel 
Wellington, N.Z. 
Mulroy Island, Thurston 
Peninsula, Antarctica 
Astro Site, Norville 
Peninsula, Antarctica 
Granite Rock, Thurston 
Peninsula, Antarctica 
Off Williams Island 
Ice floe, Antarctica 
Brabante Island 
Palmer Peninsula, 
Antarctica 
British Base 
Deception Island, 
Antarctica 
Penguin Island, 
Antarctica 
Port Stanley 
Falkland Islands 
Ville Ortazar, 
Buenos Aires 
Instituto Geografico 
Militar, Buenos Aires 
Ezeiza Airport 
over BM, Buenos Aires 
Ezeiza Airport 
Pendulum Base, Buenos 
Aires 
Instituto Antarctico 
Buenos Aires 
Galleo Airport 
Rio de Janeiro, 
Brazil 
Santos Dumont Airport 
Rio de Janeiro, Brazil 
U. S. Embassy, 
Rio de Janeiro 


APPENDIX A 


OCEANOGRAPHIC STATION DATA 


SHIP HYDRO REFERENCE NO. 
USS ATKA 0069 
USS BURTON ISLAND 00650 
USCGC EASTWIND 00651 
USS GLACIER 00652 
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EXPLANATION OF OCEANOGRAPHIC STATION DATA 
GENERAL 


Fach of the items appearing on the data pages is explained below. 
The vertical arrows shown in some of the column headings indicate the 
location of decimal points. The presence of asterisks to the left of 
data indicates these data are doubtful; hence, they were not used in 
the construction of the curve from which interpolated values (standard 
depth values) were derived. Observed values which were obviously 
invalid were omitted entirely. 


SURFACE OBSERVATIONS 


1. Cruise Number. This number is arbitrarily assigned. It 
identifies a cruise and provides a means of sorting from the IBM file 
all cards pertaining to that particular cruise. For operation DEEP 
FREEZE 60, Reference Number 00649 was assigned to USS ATKA; Reference 
Number 00650, USS BURTON ISLAND; Reference Number 00651, USCGC EASTWIND; 
and Reference Number 00652, USS GLACIER. 


2. Station Number. Stations are numbered consecutively, starting 
with one, at the beginning of each cruise. Therefore, for a complete 
identification of a particular station, both cruise and station numbers 
are necessary. 


3. Date. Month and day are given in Arabic numerals. The last 
three figures of the year are indicated. The hour is Greenwich Mean Time 
and is that hour nearest to the start of the first cast. 


4h, Latitude and Longitude. The position of the station is given in 
degrees and minutes. 


5. Sonic Depth. Sonic Depth is the uncorrected sounding for the 
station, recorded in meters. 


6. Maximum Sample Depth. The maximum depth from which @ water 
sample was obtained at the station is given to the nearest 100 meters. 


{- Wind. Wind speed is given in meters per second. Direction 
from which the wind blows is coded in degrees true to the nearest ten 
degrees. The last zero is omitted. North is 36 on this scale and calm 
is 0. See Table I, Compass Direction Conversion Table for Wind, Sea, 
and Swell Directions. 


8. Anemometer Height. The height of the anemometer above the 
waterline is given in meters. 


Ds) 


9. Barometric Pressure. Barometric pressure is coded in millibars, 
neglecting the 900 or 1000. Thus, 996 millibars is coded as 96 and 1008 
millibars is coded on 08. 


10. Air Temperature. Dry bulb and wet bulb temperatures are entered 
to the nearest tenth of a degree (centigrade). A negative temperature is 
coded by dropping the minus sign and adding 50; thus - 10° is coded as 60. 


ll. Humidity. The percent of humidity is coded directly, 100 percent 
being coded as 99. 


12. Weather. Weather is coded as indicated in Table IT, Numerical 
Weather Codes - Present Weather. 


13. Cloud. Cloud type and amount are coded as indicated in Table 
III, Cloud Type, and IV, Cloud Amount. 


1k. Sea. Sea direction and amount are coded as indicated in Tables 
I and V, respectively. 


15. Swell. Swell direction and amount are coded as indicated in 
Table I and VI, respectively. 


16. Visibility. Visibility is coded as indicated in Table VII, 
Visibility. 


SUBSURFACE OBSERVATIONS 


1. Sample Depth. Observed (actual) depth of each sample is given 
in meters. Interpolated values at standard depths are also given. The 
standard depths, in meters are: 0, 10, 20, 30, 50, 100, 150, 200, 250, 
300, 400, 500, 600, 800, 1000, 1200, 1500, 2500, 3000, and thence every 
1000 meters. 


&. Temperature. The centigrade temperature is given in degrees 
and hundredths. 


3- Salinity. Salinity is given in parts per thousand (by weight ) 
to two decimal places. 


hk. Sigma-t. To convert to density divide by 1000 and add 1. Thus, 
@ sigma-t value of 22.35 converts to a density of 1.02235. 


5. Delta-D. The values in the colums are the anomalies of dynamic 
depths from the surface to each level in dynamic meters. Each entry is 
the cumulative sum of the anomalies of dynamic depth of the layer above. 
These values have been computed for the standard depths only, and serve 
to identify computed points. 
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6. Dissolved Oxygen. 
per liter to two decimal places. 


and are coded as 9.99. 


Te Sound Velocity. 


These values when given are in milliliters 


Values of 10.00 or above rarely occur 


Sound velocity is given in feet per second to 


one decimal place, corrected for pressure at each depth. 


TABLE I. 


COMPASS DIRECTION CONVERSION TABLE FOR 


WIND, SEA, and SWELL DIRECTIONS 


ee vereee2eoooeoom 


eerereeceooceasenam 


Direction 


5° to lhe 


145° to 15he 
155° to 16° SSE 
165° to 17he 
175° to 18he 
185° to 194° 
195° to 20ke ssw 
205° to 21ke 
215° to 2eke 
225° to 23h° SW 
235° to ehhe 
245° to 25h° WSW 
255° to 26he 
265° to 27he W 
275° to abke 


nosdsseesessas 285° to 20h° WNW 


295° to 30ke 
305° to 31ke 


“uoljeasasqo 
yo euiy ye fey yA 
wuo}suapuny}) Aaeay 
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TABLE III. CLOUD TYPE 
Code 


Stratus or Fractostratus 
Cirrus 

Cirrostratus 
Cirrocumnulus 
Altocunulus 

Altostratus 
Stratoscumulus 
Nimbostratus 

Cumulus or Fractocumulus 
Cumulonimbus 


ro 


O09 OA AW Fwy 


TABLE IV. CLOUD AMOUNT 
Code 


O No clouds 

Less than 1/10 or 1/10 
2/10 and 3/10 

4/10 


5/10 

6/10 

7/10 and 8/10 
9/10 and 9/10 plus 
10/10 

Sky obscured 


0 DAKHAM FwWNr 


TABLE V. SEA AMOUNT 


Mean Max. Height 
of Sea Waves 


Code in feet (Approx. ) Description 
(0) (0) Calm (glassy) 
1 0-1/3 Calm (rippled) 
2 1/3 - 1 2/3 Smooth (wavelets ) 
3 12/3-4 Slight 
h 4 - 8 Moderate 
5) 8 - 13 Rough 
6 13 - 20 Very rough 
7 20 = 30 High 
8 30 - 45 Very high 
9 over 45 Phenomenal+ 
+ As might be expected in center of hurricane 
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TABLE VI. SWELL AMOUNT 


Approximate Approximate 
Code Height Description Length 
(feet (feet 
(6) eeecce No swelL i = seeeee 
aL Short 0 to 600 
1 to 6 Low swell Average 
2 Long Above 600 
3 Short 0 to 300 
4 6 to 12 Moderate Average 300 to 600 
5 Long Above 600 
6 Greater Short O to 300 
a than 12 High Average 300 to 600 
8 Long Above 600 
9 jj Seeeee Confused) 0) ee —— 


TABLE VII. VISIBILITY 


Code 

(0) Dense Fog -2cqcencee ene oe ecw cese ern eeeneceeces 50 yards 
1 Thick Fog -o---ce-<e-2e2= ereeee eereereeeseencecs 200 yards 
2 FOR o--e noon nn enn nee nee nen ne nn none nn nn enn nnne 400 yards 
3 Moderate Fog --2-ce---eceen enn eee ecn en ececsance 1000 yards 
h Thin Fog or Mist ------<--0---------------2--H= 1 mile 

5 Visibility poor -----<--cee----- sean eee ensec= 2 miles 
6 Visibility moderate <-------c--ceenccnnnen-neee 5 miles 
{( Visibility good ------eec--2-seen ene ee eeeescene 10 miles 
8 Visibility very good ----<---<----------------- 30 miles 
9 Visibility excellent ---------9-cccoseeeeeennee Over 30 miles 


SURFACE OBSERVATIONS 


DATE 


POSITION MAX. 


SAMPLE 


REF, | STATION 
NO. Mo. | DAY | YEAR 


HOUR LATITUDE 


00649} 0001} O1 | 03 | 960 21 


ANEMO. AIR 
HGT. PRESS 


SPEED | DIR. 


02| 02 24 94 


Ozmi/I 


3 
3 
4 
9 
9 
8 
2 
2 
0075 -O1 74 34 32 2 65) 0) O53 4716 9 
0100 —oyal, 7/E) 34 38 27 69 |0 064 4718 8 
0100 S(O)it. 7/5) 34 38 27 69 4718 8 
0150 00 O7 34 58 27 78 |0 082 4750 6 
0200 01 19 34 70 27 81 |0 098 4770 9 
0200 (al ike) 34 70 Ar Gal 4770 9 
0250 O01 30 34 71 27 81 0) 1r3 4775 6 
0300 Oil 237 34 72 Ayr 82 |'OQ) tA 4779 6 
0300 oat S37/ 34 72 2, 82 4779 6 
0400 Ol 33 34 72 By 32) © IASG} 4785 0 
0500 Ol 28 34 72 27 82 |0 189 4790 2 
0500 O01 28 34 72 27 82 4790 2 
0600 Ol 22 34 72 2 83) HO) 2119) 47195 3 
0800 O01 08 34 73 27 84 |0 277 4805 1 
1000 00 90 34 73 27 86 10 334 4814 3 
1000 00 90 34 73 27 86 4814 3 
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SURFACE OBSERVATIONS 


Ho. DATE | POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. a “ YEAR HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 
° / 
00649|} 0002] O1 | 04 960 Ol 66 19S 
WIND Aycan a AIR TEMPERATURE | aig cLouD | SEA 
WEATHER 
HGT. | PRESS ITY A 
sPee0 | DIR. DRY ¥ _ Vv TYPE|AMT.| DIR. | AMT. 
05| 36 24 | 93 SOMGIEEDORS 95 02} 0} 8] 00 Q 


SAMPLE 
DEPTH (M) 


0030 
0050 
0050 
0075 
0100 
0100 
0150 
0200 
0200 
0250 
0300 
0300 
0400 
0500 
0500 
0600 
0800 
1000 
1000 
1200 
1500 
2000 
2000 


SUBSURFACE OBSERVATIONS 


S%o ot SAD. | Ozmi/I Ve 
v v v v 

33 54 | 27 01 |0 000 4713 2 

33 54 | 27 O1 4713 2 

34 01 | 27 39 |0 009 4715 8 

34 32 | 27 64 |0 015 4717 9 

34 32 | 27 64 4717 9 
Or || 34 90 | 27 63 0 O19 4716 2 
75 | 34 28 | 27 61 |0 029 4715 1 
73 || BA 28 || 27 Gi 4715 1 
63 | 34 35 | 27 67 |0 040 4718 8 
35 |) Ss AD || 27 72 |@ O50 4725 0 
AG) || BA AD || 27 V2 4725 0 
29 | 34 59 | 27 78 |0 068 4754 0 
27 \ BA YO |) 27 Gil | © O84 4772 1 
ay | Bs 7O |) 27 Oi RAYA i 
ay | Bh 7h | 2x B2 | © O99 4775 1 
AG | Bo 72 | 27 82 | O Lie 4778 0 
AG |). B72 | 27 82 4778 0 
Z| 34 W327 84 0 143 4783 3 
iy | 34°73 || 27 Ba |© 272 4788 6 
iW || S& 72 | 2? BS 4788 6 
A |) <VA 73 |) AY BA IO 2os 4794 1 
Ov | 24 73 | 27 85 |@ 258 4805 0 
Oe) || BA We 27? 8S |O sn5 4815 7 
OS |) BA 73 | a7 8S 4815 7 
89 
72 
36 
36 |* 34 90 
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SURFACE OBSERVATIONS 


| DATE | POSITION 
STATION 
MO. | DAY YEAR HOUR LATITUDE LONGITUDE 
° / ° 
Holo eae [Call ee as8 | aah eae 


MAX. 
SAMPLE 


CLOUD SEA 


~ |WEATHER 


[TYPE AMT.| DIR. AMT. 


42| 0| 8| oo| o 


SUBSURFACE OBSERVATIONS 


SAMPLE Oami/l 


DEPTH (M) 


0050 Oa AS Res Ba 27a7e eS) a 
0075 -00 83 34 11 27 45 10 061 
0100 O00) QU 34 25 27 54 |0 076 


0100 -00 27 34 25 27 54 
0150 00 51 34 50 27 70 |0 100 
0200 01 04 34 66 27 79 |0 118 
0200 Ol 04 34 66 27 79 


0250 Oplisy2i2 34 69 27 80 |0 134 
0300 O1 35 34 72 27 82 |0 150 
0300 Ol 35 34 72 27 82 

0400 On ar3) 34 73 Ar sy 1 @ wey 
0500 01 30 34 73 27 83 |0 209 
0500 01 30 34 73 27 83 

0600 O1 21 34 73 27 84 |/0 238 
0800 01 04 34 72 27 84 |0 297 
1000 00 90 34 72 27 85 |0 354 
1000 00 90 34 72 28D) 

1200 00 78 34 72 27 86 |0 410 
1500 00 63 34 71 27 86 10 492 
2000 00 48 34 71 27 87 |0 625 


2000 00 48 34 71 27 87 
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4720 
4730 
4741 
4741 
4756 
4768 
4768 
4774 
4779 
4779 
4785 
4790 
4790 
4795 
4804 
4814 
4814 
4824 
4839 
4867 
4867 


FHFPOFWWUNHUUOWHWWUUTUOOOWFOANOWOWUY 


SURFACE OBSERVATIONS 


H. 0. | DATE | POSITION | SONIC MAX. 
REF. STATION DEPTH SAMPLE 
No. MoO. | DAY | YEAR HOUR LATITUDE | LONGITUDE — DEPTH 
| 00649 0004 Ol | o4 | 960 08 66 425 | 178. 00E 3658 | 20 
WIND RNERIGN A AIR TEMPERATURE J aia, ere CLOUD SEA il SWELL 
sPeco | DIR. Her: prese at WET W my — DIR. amr. | DIR. | AMT. "[eot.| Trans. | 
[05] 18 24 | 94 50 6 50 6| 99 43| 0 | 00 o| 00 
[ SUBSURFACE OBSERVATIONS 
SAMPLE T°c Sho ot = AD Ozmi/ Vy 
DEPTH (M) Vv v Vv 
| fam | 
0000 0) ZO) B32) 58) 26) 99) 0) 0.010 4716 1 
0000 Sot 29) 3) B38 26 99 4716 1 
0010 =O 310 33) 5if) 27 Oz) |) O) Oatat 4716 8 
0020 = Onlne 33 33 60 27 05 |0 O21 4717 0 
0020 -01 33 2360 2y Ob 4717 0 
0030 -0O1 41 33 84 Ay 23 0 O30 4717 4 
0050 -01 52 34 20 27 54 |0 044 4718 4 
0050 Ol B72 34 20 27 54 4718 4 
0075 -01 55 34 27 27 OO) | @ OS7 4719 7 
0100 =O 58 34 35 COM an LOMO.6)9 4721 1 
0100 -O] 58 34 35 Au OU 4721 1 
0150 00 02 34 57 27 78 | 0 088 4749 8 
0200 01 27 34 70 2y BX | O LO 4772 1 
0200 Ql ZY 34 70 2 8 4772 1 
0250 ony 313) 34 71 AT tah 0) ve) 4776 0 
0300 Ok BY 34 72 Zi 282s NO} eS 4779 6 
0300 * 00 97 34 72 | *27 84 EA ATE) Uf 
0400 O1 44 34 73 27 82 |0 164 4786 7 
0500 Ol 46 34 73 Ay 82 OOS 4792 9 
0500 Ol 46 34 73 282 4792 9 
0600 O01 36 34 73 27 B33 || @ 226 4797 4 
0800 Ol 17 34 74 Ar ESO) ABE 4806 5 
1000 O01 OO 34 74& 27 86 |0 341 4815 9 
1000 O01 00 34 74 27 86 4815 9 
1200 00 86 34 75 27 7 © BOS 4825 7 
1500 00 68 34 76 27 89 |0 470 4840 9 
2000 00 50 34 78 2 92 \\O BEE 4868 0 
2000 00 50 34 78 OU V2 4868 0 


SURFACE OBSERVATIONS 


Ho. DATE POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. MO. | DAY | YEAR | HOUR LATITUDE | LONGITUDE UNCORRECTED | DEPTH 
00649| 0005] 01 |o4 | 960 | 11 | 67 005 | 178° 4a | 340 | 20 
WIND ANEMO, AIR AIR TEMPERATURE HUMID- Vere CLOUD SEA | SWELL Gig WATER 
lee il DRY VW WET W Lae TYPE AMT. | DIR. AMT. | DIR. AMT. ; COL. | TRANS. 
Sia 5a 4) 95] or | ole Nool Vol colle 14 
SUBSURFACE OBSERVATIONS | 
SAMPLE TASC} S%o ot ZAD Oami/ Ve 
DEPTH (M) Vv Vv v v v 
0000 |-01 30] 33 47 | 26 94 |0 000 4715 7 
ON | con BOM Dd Ar |) AG os 4715 7 
OOO sor 34 || 55 66 |) a7 o2 |o Onn 4715 8 
Coag oon 25 | 25 Gall 2p 22 lo oan 4715 8 
OO20 | son AS |) 55 oo) By 22 4715 8 
0030 |-01 56 | 33 92 | 27 32 |0 029 4715 4 
Go50! ola |) 34) 264/27) 60) lo oe 4715 2 
OOSQ Joon 7 || BA ag) an so 4715 2 
OO7s |son 7O | BA 22 || Ap GA lo ose 41a) 6 
0100 |-o01 66 | 34 39 | 27 70 |0 065 4720 0 
O19 | oon GS || Bs 29 | Ay TO 4720 0 
0150 | 00 18 | 34 55 | 27 75 |0 083 4752 2 
200 || Ol B51 Bs GS | a7 vr Io aor 4772 8 
O2OO || Of FS |] 54°66 | an a7 4772 8 
250 | Ol AS | an Goll a7 7 lo mr bmg T 
@200 |) On SD) Ba 72 || 2p eo |o 1a 4782 0 
O00 || O1 BS) a4 72 || 27 BO 4782 0 
OOO || Oi G2) BA 7a | ay o2 lo nes 4787 9 
0500 | 01 49 |) 34 75 | 27 83 |0 194 4793 4 
0500 | 01 49 | 34 75 | 27 83 4793 4 
0600 | 01 40 | 34 75 | 27 84 |0 224 4798 0 
0800 | 01 22| 34 75 | 27 85 |0 281 4807 3 
1000 || Ol MO | vr 75 || 27 86 lo oar 4816 8 
1000 || OR 06 | 34 75 || 27 86 4816 8 
1200 | 00 92] 34 75 | 27 87 |o 391 4826 6 
1500 | 00 73 | 34 74 | 27 88 |0 470 4841 6 
2000 | 00 49| 34 721 27 87 |o 599 4867 6 
ZO00m|n00149) || 3472) lh 27a 4867 6 
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SURFACE OBSERVATIONS 


H.0O. 
REF. 


DATE 


POSITION 


SONIC MAX. 


NO. Saas l | MO. | DAY YEAR | HOUR | LATITUDE LONGITUDE ONCORRCE TED aoe 
° / ° 7 
| 00649 0006| Ol | 04 960 | 14 | ree) 179 33r 3749 20 
WIND ANEMO. AIR CLOUD | SEA SWELL | 
HaT. | PRESS VIS. 
sPeeD | DIR. DRY V WET VW TYPE AMT. | DIR. | AMT. DIR. | AMT. cot. | TRANS. 
[or ori | 2e" Mosul eae sili ies oz |e Aiea al 20 -- 

[ SUBSURFACE OBSERVATIONS 
SAMPLE T°C S%o ot =AD Ozmi/l Ve 
DEPTH (M) Vv Vv Vv | Vv Vv 

0000 -01 40 33 52 26 99 |0 000 4714 4& 
0000 -01 40 Be) 2 26 99 4714 4 
0010 -O1 46 33556 27 02 |0 O11 4714 2 
0020 SO Be 33 64 Ay OF) || @ O23 4714 2 
0020 -0O1 52 33 64 27 09 4714 2 
0030 =O) 60 323 86 27 27 |0 030 4714 5 
0050 -0O1 71 34 16 27 53 |0 043 4715 3 
0050 -Ol 71 34 18 2 Be) 4715 3 
0075 -01 73 34 24 Ay BE) 0 ODT 4716 7 
0100 -0l1 75 34 31 27 64 |0 069 4718 2 
0100 (oh 7/5) 34 31 27 64 4718 2 
0150 -00 05 34 52 27 74 10 089 4748 5 
0200 01 02 34 66 27 US) "0 LOY 4768 2 
0200 Ol 02 34 66 Ayr v2) 4768 2 
0250 Ol 17 34 69 Ay Bk |. sae 4773 6 
0300 Ol 29 34 72 27 32 oO) heyy 4778 4 
0300 Ol 2 34 72 27 82 4778 & 
0400 Ol 34 34 73 27 B30. Lor 4785 2 
0500 01 36 34 74 27 83 |0 197 4791 5 
0500 Ol 36 34 74 27 83 AUS SS 
0600 O01 30 34 74 27 84 |0 226 4796 5 
0800 ol 18 34 73 27 84 |0 284 4806 6 
1000 Ol 06 34 73 27 85 |0 343 4816 7 
1000 Ql 06 34 73 27 85 4816 7 
1200 00 94 34 73 27 85 |0 400 4826 8 
1500 00 77 34 72 27 86 |0 484 4842 1 
2000 0O 48 34 72 AY BU. || @ OY 4867 4 
2000 00 48 34 7T2 27 87 4867 4 
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SURFACE OBSERVATIONS 


STATION 


YEAR 


HOUR 


POSITION 


LATITUDE 


| 


19 | 


0007 960 67 rae 
WIND ARTI: AB AIR TEMPERATURE | ia jpip. call cLOUD 
sPEED | DIR. HOT PRESS DRY W WET VW un je DIR. | AMT. 
00 00 24 | 95 SOmS ead 1| 6| 8 o| 
| SUBSURFACE OBSERVATIONS 
SAMPLE T °c S%o ot ZAD te rV/ 
DEPTH (M) Vv vy Vv 
0000 =i) B}E) 33 68 2 2) OM O0'0) 4715 9 
0000 SO) BE) 33 68 Cit 2: 4715 9 
0010 — Ope 10 ass) 7/2) 27 21 |0 009 4714 6 
0020 -0O1 61 a5) 9) ZT 2 0) Os 7/ 4714 0 
0020 -01 61 33. 9/2 Ay 22 4714 0 
0030 S01), 7/5) 34 10 7 47 10 024 4713 5 
0050 On) 7/5 34 36 27 68 |0 035 4715 5 
0050 Sol 7S) 34 36 27 68 4715 5 
0075 SOs LO 34 42 27 71 |0 045 4727 4& 
0100 (oo) S372 34 48 et eS OM OS 4738 2 
0100 —O0M52 34 48 2y us 4738 2 
0150 00 49 34 60 2y Ve 0) Ove 4757 1 
0200 01 09 34 68 27 80 |0 088 4769 & 
0200 01 09 34 68 27 80 4769 4 
0250 01 09 34 69 2 Oe HOR 03 4772 4 
0300 O01 09 34 70 CU 32 | (0) ab ates} 47715 4 
0300 01 09 34 70 Ou 32 4775 4& 
0400 01 O07 34 71 27 83 |0 148 4781 1 
0500 O01 06 34 71 arr Ssh Oe ab 7h 7/ 4786 9 
0500 Ol 06 34 71 27 83 4786 9 
0600 Ol 06 34 72 27 84 |0 206 4792 9 
0800 O01 05 34 72 27 84 |0 264 4804 6 
1000 01 01 34 73 et, B85) 0) 32 4816 0 
1000 O01 Ol 34 73 27 85 4816 0 
1200 00 95 34 73 Pp SES NO) 7/15} 4827 0 
1500 00 83 34 73 27 86 |0 462 4843 0 
2000 00 53 34 72 Ay BY O BO7 4868 2 
2000 00 53 34 72 27 87 4868 2 
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SURFACE OBSERVATIONS 


ho! DATE = POSITION 
REF. STATION SAMPLE 
NO. mo. | DAY EAR HOUR LATITUDE | LONGITUDE DEPTH 
00649| 0008] Ol | o4 960 545 | 178. Dae 
WIND AIR TEMPERATURE cLouD SEA SWELL 
meno.| ae. Mao a oy (eee 
sPeeD | DIR. DRY ¥ | WET ¥ TyPE| amT.| pin. | amt. | DIR. | AMT. cot. | TRANS. 
| ool oo | 24 | 95 | 50 ol 50 6| 90] 2 Acme. ol Gall ol 7 Ss 
[ SUBSURFACE OBSERVATIONS 
SAMPLE Tac) s%o ot = AD Ozmi/l VE: 
DEPTH (M) Vv Vv v (Paes v 
0000 =O 5)! 33 74 27 17 | 0 OOO 4713 6 
0000 S(O)It Boh 33 74 Gu svt 4713 6 
0010 = Orley Be) 73 27 20 |0 009 4714 4 
0020 =O oH 33 85 2 7A 1 Oar 4715 3 
0020 SOo)il Sat 3385) AY 2O 4715 3 
0030 — Oo 34 03 27 40 |0 025 4716 6 
0050 =Ol 52 34 30 27 62 |0 036 4718 8 
0050 =01 52 34 30 27 62 4718 8 
0075 -0O1 38 34 35 27 66 |0 048 4722 7 
0100 -0Ol1 14 34 41 27 70 |0 058 4728 3 
0100 -O1 14 34 41 27 70 4728 3 
0150 00 03 34 55 2 VS | OT 4749 9 
0200 00 82 34 64 27 79 |0 094 4765 2 
0200 00 82 34 64 2y v9 4765 2 
0250 01 07 34 67 27 80 |0 110 4772 0 
0300 ON 2/5 34 70 Ay Br | O- 3422 4777 8 
0300 Oy 2) 34 70 27 81 4777 8 
0400 On29) 34 71 By Bit | © ws 4784 & 
0500 Ort 30 34 72 27 82 |0 187 4790 5 
0500 O01 30 34 72 27 82 4790 5 
0600 Ql 25) 34 72 2Y B20\|'O 2XLU 4795 7 
0800 01 14 34 72 Ay Be} "VO Bvu 4806 0 
1000 O01 03 34 72 27 84 |0 336 4816 2 
1000 O01 03 34 72 27 84 4816 2 
1200 00 92 34 72 27 85 |0 394 4826 5 
1500 00 77 34 72 27 86 |0 479 4842 1 
2000 oO 51 34 72 Cy BY || @ Osc 4867 9 
2000 00 51 34 72 Ay BY 4867 9 
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SURFACE OBSERVATIONS 


H.0. DATE POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. YEAR | HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 


Mo. 
00649} 0009} O1 


DAY 
° / ° 
05 960 | Ol | 68 08S wu 56E 3475 20 


AIR TEMPERATURE CLOUD SEA SWELL 


| VIS, 


DRY VW WET W TYPE| AMT.}| DIR. 


Opel! Bat al Ol a| Uf 00 
SUBSURFACE OBSERVATIONS 

SAMPLE. Tac) S%o ot = AD Ozmi/I Ve 
DEPTH (M 

(M) Vv M v v v 
0000 -01 33 Be Si 27 35 |0 000 4717 4 
0000 Son Ze) B38), O7/ Cir BS) 4717 4 
0010 -0O1 46 Bs) {32 27 23 "0 OO 4715 3 
0020 -O1 56 Bs) 1/72 up IS)) O)- aly 4713 9 
0020 -Ol1 56 Be) 7/72 Ay v5 4713 9 
0030 — Ope 6)3) 33 84 2H 25 || 0) O25 4713 9 
0050 -01 64 34 05 27 42 |0 040 4715 8 
0050 -O1 64 |*35 14 |*28 1 "4720 6 
0075 = OerZ8) 34 27 Cle DIOR OS)5 4724 0 
0100 -00 87 34 44 27 71 |0 066 4732 6 
0100 -00 87 34 44 CU Yak 4732 6 
0150 00 37 34 56 Ay US) 0) OBE) 4755 1 
0200 01 16 34 64 2th aT OW Oe 4770 2 
0200 01 16 34 64 Ar UU 4770 2 
0250 O01 29 34 69 2 SO ORS: 4775 3 
0300 O01 37 34 72 27 82 |0 134 4779 6 
0300 On 3i7, 34 72 27 82 4779 6 
0400 Ol 34 34 74 27 83 |0 164 4785 2 
0500 01 31 34 75 27 84 |0 192 4790 8 
0500 ol 31 34 75 27 84 4790 8 
0600 01 28 34 75 27 85 |0 220 4796 3 
0800 01 21 34 74 27 84 |0 278 4807 1 
1000 @ az 34 73 27 84 |0 336 4817 6 
1000 Ol 12 34 73 27 84 4817 6 
1200 01 02 BCS 2 2 BE OQ BOS 4828 0 
1500 OO 85 34 T2 27 85 |0 483 4843 3 
2000 00 51 34 72 i Oil ||P O) 6A19) 4867 9 
2000 oo 51 34 72 Oy BY 4867 9 
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SURFACE OBSERVATIONS 
H.O. DATE POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. MoO. | DAY | YEAR HOUR LATITUDE LONGITUDE a DEPTH 
00649] 0010| 01 105 | 960 | 04 a pes | aa ae 1372 10 
WIND AIR TEMPERATURE CLOUD SEA SWELL 
S| oe wot nce | oe 
SPEED | DIR. DRY W | WET W TYPE} AMT.| DIR. AMT. DIR. AMT. COL. |} TRANS. 
| 06| Pp leulleea onal se al ea wal aieal “ol wall ale “ 
SUBSURFACE OBSERVATIONS 
SAMPLE aI T°c S%o ot = AD Ozmi/I 
DEPTH (M) vy v v 
L 
0000 |-01 53 | 33 96 | 27 35 |0 000 4714 2 
0000 |-01 53 | 33°96 | 27 35 4716 2 
Hore aon BG || 32 66 |) ay 55 10 OO” 4714 7 
Go20) 2010 55) aan 96n er) So) onon5 4715 1 
OOO leon 55 | 22 96 || ar a5 4715 1 
0030 |-01 60 | 3410] 27 46 |o 022 4715 5 
0049 |-01 64 | 34 29 | 27 62 4716 8 
KOLO son 6S) Bs 29 | Ar G2 |@ wos 4716 9 
0075 |-01 57 | 34 35 | 27 67 |0 044 “TAS 7 
0099 |-01 50] 34 41 | 27 71 4722 5 
OOO oon a | sa An |) Ae Ti 10 O54 4723 2 
0150 OO Oy | Sh 57 || a7 7a |O O72 4750 6 
0197 Ol On || Bs 67 | 2z Go 4768 0 
0200 01 02 | 34 67 | 27 80 |0 088 4768 3 
0250 On 25. 5a qu | Ag BA |O noe 4774 5 
0296 Ol D6 |) Ba 7a || 2p 68 4779 3 
0300 On 36 3h 7 | 27 G8 |O Ane 4779 5 
0400 Oi So) Ba 7s | ep Os 10 Tae 4785 5 
0493 Or a6 | Begs ll Ay GS 4791 1 
0500 ON Ba as yA | Bp Be |O avr 4791 5 
0600 Ol al a4 74.1) 27 18a) lol 206 4796 7 
0800 On 1a | As Tal 27 OS |© aor 4806 1 
0986 OO SNl|| «Sa. 726 e785 4813 0 
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SURFACE OBSERVATIONS 


H.O. DATE POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. mo. | DAY HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 
° 1 
00649} 0011} O1 960 355 176 56E 3475 20 


WIND AIR TEMPERATURE CLOUD 


ANEMO. AIR . HUMID- eer 


SPEED | DIR. inleNo lees DRY W | WET W uty TYPE =m DIR. 
os| 361 24] 92] 00 of 00 of 99] 03] 6 6 


SUBSURFACE OBSERVATIONS 

SAMPLE T °c S%o ot ZAD O2mi/\ 

DEPTH (M) v v v v 

0000 Ot 7/34 33 85 27 26 | 0 000 4710 9 
0000 = One rex 33 85 27 26 4710 9 
0010 = Oe d19) 353 92 27 32 |0 008 4713 7 
0020 Oud) 33 99 20 BY | © Ons 4715 5 
0020 al Be) 33 99 Au SY 4715 5 
0030 OO © 34 10 7 46 10 022 4715 0 
0050 =ONN 7/3) 34 27 27 60 |0 033 4715 4 
0050 OI 72) 34 27 27 60 4715 4 
0075 -O1 68 34 38 27 69 10 044 4718 1 
0099 -0O1 47 34 47 AY UO 4723 3 
0100 -O1 44 34 47 27 76 |0 054 4723 8 
0150 00 03 34 59 AY US) OQ, OO 4750 1 
0198 00 96 34 67 27 80 4767 3 
0200 00 97 34 67 27 80 |0 086 4767 5 
0250 01 21 34 70 Au Sab | Oot 4774 2 
0297 Ol Si 34 72 27 82 4779 4 
0300 @i Zy7/ 34 72 A BA || O UNS 4779 6 
0400 O01 35 34 71 27 81 |0 147 4785 2 
0495 Ol 32 Bs Yi Car) Ghat 4790 5 
0500 O01 32 34 71 2 Sle | hOF 18 4790 7 
0600 On2:5) 34 72 282) 0) 209 4795 7 
0800 Ona 34 75 aU iE) (8) AST 4806 0 
0992 O01 02 34 76 Au 7 4815 8 
1000 01 02 34 76 Ar 8 @ Bai 4816 3 
1200 00 90 34 75 2U Bt || O Svs) 4826 3 
1500 00 75 34 76 27 89 |0 450 4841 9 
1990 00 52 34 72 Ay 7/ 4867 4 
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SURFACE OBSERVATIONS 


| DATE POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
b MO. DAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 
° ° 
| 00649 — | 01 |05 | 960 | 10 | ap aes | aie ask 3658 19 
WIND AIR TEMPERATURE CLOUD SEA SWELL 
mewo.| a. rae: jyermen, | lr 
sPeeD | DIR. DRY WV WET W TYPE} AMT.| DIR. AMT. DIR. AMT. COL.} TRANS. 
[ o6| 34 | 24 | 90 am Sin ato eo Mole ool ite ll o| 4 
SUBSURFACE OBSERVATIONS 
SAMPLE T°c s%o ot ZAD Ozmi/I Ve 
| DEPTH (M) v v v v ¥ 
0000 |-01 56 | 33 89 | 2% 29 |0 000 4713 5 
0000 |-01 56} 33 89 | 27 29 4713 5 
0010 |-01 57 | 33 96 | 27 35 |0 008 4714 2 
0019 |-01 57 | 34 04 | 27 41 4715 1 
0020 |-01 58 | 34 05 | 27 42 |0 015 4715 0 
0030 |-01 67 | 34 17 | 27 52 |0 021 4714 7 
0048 |-01 74 | 34 34 | 27 66 4715 4 
0050 |-01 74 | 34 35 | 27 67 |0 031 4715 6 
0075 |-01 60} 34 43 | 27 73 |0 041 4719 6 
0096 |-01 37 | 34 49 | 27 77 4724 8 
0100 |-01 22 | 34 50 | 27 78 |0 050 4727 4 
0150 00 32] 34 62 | 27 80 |0 065 4754 6 
0192 0114] 34 69 | 27 81 4769 7 
0200 Ol 27 | BA 7O | 27 GA | © O82 4770 6 
0250 01 30 | 34 74 | 27 84 |0 095 4775 7 
0288 On BY || 3% 76 | 27 BS 4779 1 
0300 Ol By || S64 76 | 2v 85 | O LOO 4779 8 
0400 Ol Ba | 54 7h || 27 GS }O ASV 4785 2 
0481 Ol Sl i os 73) 2 BS 4789 6 
0500 01 30 34 73 27 83 |0 166 4790 5 
0600 Ol 2A |) BA 7s || 27 Bs |} 196 4795 6 
0800 01 14 | 34 74 | 27 85 |0 254 4806 1 
0963 Ol OS |) Sh 76 | 27 8S 4814 4 
1000 01 03 | 34 74 | 27 86 |0 310 4816 3 
1200 00 93 | 34 74 | 27 86 |0 365 4826 7 
1500 00 77 | 34 74 | 27 87/0 446 4842 2 
1942 OO BS | ah 72 27 OY 4865 0 
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SURFACE OBSERVATIONS 
DATE 


H.O. POSITION SONIC MAX. 

REF. STATION DEPTH SAMPLE 

NO. mo. | pay | YEAR | HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 
7 

HOSA ooa|Lon foal lesen as es | ane el | 2650 ane 


WIND AIR TEMPERATURE CLOUD SEA SWELL WATER 
Muar. | PRESS MM [WEATHER vis. 
SPEED | DIR. DRY VW | WET W TPE| AMT.| DIR. | AMT. DIR. AMT. COL. | TRANS. 
os| 346 | 24 | 89 | 51 4] 51 4] 99] 02] of 8] oof of oof of 7! | | 
SUBSURFACE OBSERVATIONS | 
RAM T°c | s%o ot ZAD Ozmi/I Vr 

DEPTH (M) vy v v v v 

ua 
0000 |-01 51 | 33 86 | 27 27 |0 000 4714 1 
OOH | =O Ba |) 35 a6 |) By ay 4714 1 
0010 |-o1 52 | 33 89 | 27 29 |o 008 4714 7 
0019 |-01 55 | 33 95 | 27 34 4715 0 
0020 ||=01 58 || 33 97 | 27 36 lo o16 4714 7 
0030 |-01 62 | 34 14 | 27 50 |o 022 4715 4 
0048 |-01 73 | 34 37 | 27 69 4715 7 
0050 |-01 59 | 34 37 | 27 68 Jo 032 4718 0 
0075 |-00 04| 34 42 | 27 66 |0 043 4743 8 
0097 | 0094 || 34 46 | 27 64 4760 1 
0100 | 00 94| 34 47 | 27 64 Jo 054 4760 3 
OS) | Ol On | 34 Gall ay ie lo Ort 4765 0 
OEA || Of OF || BAGS || ay OA 4769 2 
0200 |) Ol) a1) ||) 34 73/1) 27) 84 0) 089 4769 9 
0250 || ON AB || 24 72 || ap Sa |lo a0 4774 9 
@292 || On 24 |) 34 72 || Bp 62 4778 6 
O200 | Of BS | 24 72) Ag G2 |o ale 4779 2 
O00 | On d7 || 34 73 || a7 62 lo tae 4785 6 
0485 | 01 38 | 34 73 | 27 82 4790 8 
O00 | Or 35 | 34 7S || By 2 |o ire 4791 7 
0600 | 01 36 | 34 74 | 27 83 |0 208 4197 4 
oso0 | 01 25| 34 76] 27 86 |0 266 4807 8 
Comer MOM Omens cur7oNllnna7i aS 4815 7 


SURFACE OBSERVATIONS 


H.O. 
REF. 
NO. 


DATE 


POSITION 


MoO. 


EAR LATITUDE 


LONGITUDE 


SONIC 
DEPTH 
UNCORRECTED | DEPTH 


00649} 0014| O1 


STATION | 


HOUR 
La 325 


= 1 


76 


7 
14E 


WIND 


DIR. 


ANEMO. 
HGT. 


AIR 
PRESS 


AIR TEMPERATURE 
DRY VW E™ Vv 


3393 


SPEED 
05 


24 | 90 


cLouD 
HUMID- 
MID” | WEATHER 
aot 
89 8 


6 se 


78 


34 50 00 0 
SUBSURFACE OBSERVATIONS 

SAMPLE °c s%o ot | ZAD Oami/l 
DEPTH (M) Vv v v v 
0000 -O1 72 Be Bal ay 23. 0) OOO 4710 al 
0000 =O 7/2 33 81 Cy 23 4710 6 
0010 (it 77s} BS) bh7/ 27 28 |0 008 4711 3 
0020 Gaol 0) enna fee) 33 95 27 35 |0 016 4712 2 
0020 33 95 
0030 -O1 74 34 07 27 44 10 023 AUNey 2 
0050 =-01 75 34 25 27 59 10 034 4715 0 
0050 (05 7/2) Zan 215) 2 BY) 4715 0 
0075 1G) 7/ 7/ 34 32 27 65 10 046 4716 4 
0099 =O rd) 34 39 2y vt 4717 9 
0100 -Ol1 75 34 39 2 VO 0 OY 4718 6 
0150 -00 05 ZGm535 2G Ur VO Or 4748 7 
0199 01 01 34 65 2y Us 4768 O 
0200 Ol Ol 34 65 27 78 |0 092 4768 0 
0250 Oi AO 34 69 27 80 |0 108 4774 0 
0298 (jak hs} oe Tat Ay iat 4778 9 
0300 On 33 34 71 Cy Bil oO as 4779 0 
0400 Ol 33 34 72 27 82 |0 154 4785 0 
0496 Ol 33 324 72 27 82 4790 7 
0500 O13 34 72 27 82 |0 184 4790 9 
0600 O01 28 34 72 BY B20) 2X5 4796 2 
0800 (yi ALE) 34 72 27 83 |0 276 4806 7 
0994 O01 10 34 72 27 84 4816 9 
1000 01 10 34 72 27 84 |0 336 4817 3 
1200 01 00 34 72 27 84 |0 396 4827 7 
1500 00 84 34 73 27 86 10 462 4843 2 
1993 00 57 34 73 27 88 4868 4 


SURFACE OBSERVATIONS 


H.0. DATE POSITION SONIC MAX, 
REF. STATION DEPTH SAMPLE 
No. a DAY YEAR HOUR LATITUDE : LONGITUDE UNCORRECTED | DEPTH 

| 00649 0015| OAR OS) 960 20 | 68 04S VIS 14£ 3475 20 
WIND RNEMOu eintn AIR TEMPERATURE | yaa CLOUD WATER 
SPEED | DIR. BGT || tee DRY V | wer y Uva eames TYPE| AMT.| DIR. 
| os| 34 | 24 | 91 | 50 6] 51 i| 89 
SUBSURFACE OBSERVATIONS 

SAMPLE ao s%o ot ; = AD oe Vy y 
DEPTH (M) tL - 

0000 Onl Ons, oe) {372 27 24 |0 000 4711 4 
0000 On On 35) 32 27 24 4711 4 
0010 -0O1 66 33 83 Zin Zon LOM O08 4712 2 
0020 =O 6D 33) (9) ile 29) 10 O16) 4713 2 
0020 — (0) a | OE) 33 89 AY 2O 4713 2 
0030 Ob 7) 34 06 27 43 10 024 4713 3 
0050 -0O1 80 B45 Su 21-64 (0 035 4714 4 
0050 —OlN 8/0 34 31 27 64 4714 4 
0075 -0O1 68 34 35 27 67 |0 046 4718 0 
0100 -0O1 42 34 39 2, 69? 110) 0516 4723 8 
0100 -O1 42 34 39 27 69 4723 8 
0150 00 10 34 55 AU US: NO) 7/5) 4751 0 
0200 Ol O7 34 66 ZY US) NO. WO7 4769 0 
0200 Ol 07 34 66 Au Ue 4769 0 
0250 Ol 25 34 70 2i7 Bly 0) L018) 4774 8 
0300 Ol 38 34 73 BY 32: |) O) hae) 4779 8 
0300 Ol 38 os fe) Al 32 4779 8 
0400 Ol 34 34 73 AY tse) |) O ka2 4785 2 
0500 01 30 34 73 Ay ts} Osh 4790 5 
0500 01 30 34 73 Ay (3s) 4790 5 
0600 Onley Z/6) 34 73 Ay Se) 0) ZN 4795 9 
0800 On el ey, 34 74 AY Ee) ||) ZBvo 4806 5 
1000 Ol O08 34 74 2y 2S 1 © B27 4817 1 
1000 O01 08 34 74 Ay &5 4817 1 
1200 00 98 34 74 Au BS | @ Bes) 4827 5 
1500 00 82 34 73 27 86 |0 466 4842 9 
2000 00 51 34 71 27 86 |0 602 4867 8 
2000 OOS)! 34 71 27 86 4867 8 
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SURFACE OBSERVATIONS 


; 


80 


H.O. | DATE | POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. MO. | DAY | YEAR oe LATITUDE LONGITUDE UNCORRECTED DEPTH 
00649] 0016, 01 |05 | 960 | 23 Sens || ane nek Dae 1 20 
WIND AIR TEMPERATURE CLOUD SEA SWELL W, 
|__| a nak pee oe ee ees 
SPEED | DIR. DRY W WET W [TPE AMT.| DIR. AMT. DIR. AMT. COL. | TRANS. 
o7| 29 | 2a (o2l| saa) 529i) lea) Jozi 7 oo| o =i z 6 
SUBSURFACE OBSERVATIONS | 
[ sampce ToC S%o ot ZAD Ozmi/l Ve 
DEPTH (M) | v v v =| 
WOO loon at | 2h 741] 2e xv |0 Ooo 4715 2 
oo lao Al) 55 7A | Ay ir 4715 2 
Koo oor 2g | 55 e2 | Br 25 |O Ooo 4715 0 
KO20 con BS |) ga On | Ay Sl |O Orr 4714 9 
OOO loon 5S | 28 98 || ar an 4714 9 
Goso eo 68) | 34 o6 | eneagullon ozs 4714 1 
0050 |-01 79 | 34 28 | 27 61 |0 035 4714 5 
Gos loon 7 | Bs 28 || a7 Gi 4714 5 
Coys loon Ss || 3a 34 11 27 66 0 047 4720 0 
Ono oon 22 |) 4 40 || 22 TO |O OST 4726 8 
Hig ool Az | SA AO || Av 7O 4726 8 
0150 A Or || Be 56 | Ar wy | Ove 4750 5 
0206 00 93 | 34 67 | 27 81 |0 092 4766 9 
0200 HO) OB || Bs ay | 27 Ox 4766 9 
0250 On ag || Se Go | 27 Oa |O 106 OTs 
0300 Hil 28 || aa gr | By OL VO tas 4779 0 
0300 Ol So | Baw | 2v oa 4779 0 
0400 a PO 3G 7S | 27 68 |O 168 4784 4 
0500 On as || “yk 7S | ay 85 10 nar 4789 7 
0500 On AA I aa 7S | ay Ob 4789 7 
0600 01 20 | 34 75 | 27 85 |0 209 4795 1 
0800 0110 | 34 75 | 27 86 |0 264 4805 5 
1000 Om On || ae ws | 27 GG |O Sno 4816 0 
1000 01 ol 
1200 OO On || 2a 74 |) 27 6 |O are 4826 4 
1500 00 76 | 34 74 | 27 87 |0 454 4842 0 
2000 00 48 | 34 73 | 27 88 |0 582 4867 5 
2000 OO ae | 2 75 | ar Be 4867 5 


SURFACE OBSERVATIONS 


DATE 


Ho. POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. Mo, | DAY | YEAR HOUR LATITUDE : LONGITUDE UNCORRECTED | DEPTH 

° / 
00649 0017 Ol | 06 | 960 02 OU “235 Nei 246 3529 | 20 

WIND AIR TEMPERATURE | cLouD 

ANEMO. | AIR HUMID |WeaTHER! 


SPEED | DIR. 


HGT. PRESS 


ITY 


DRY | WET W [TYPE 7 


o6| 32 


COL, | TRANS. 


50 3| 51 4 


SEA SWELL 
DIR | aM. 
8| 00 


Anos Oziliie 
SUBSURFACE OBSERVATIONS 

SAMPLE °c S%o ot =AD O2mi/ VE 
DEPTH (M) Vv Vv Vv v Vv Vv | 

| 0000 |-01 33 33 78 27 20 |0 000 4716 6 
0000 |=-01 33 33 78 27 20 4716 6 
0010 |-01 35 33 76 | 27 18 |0 009 4716 8 
0019 |-O1 37 Be) A | Qe UT 4716 9 
0020 |-01 39 D5 76 | 27 1B |© One 4716 8 
0030 |-01 54 | 33 99 | 27 37 10 026 4716 0 
0048 |-01 71 34 28 27 61 4715 6 
0050 |-01 71 34 29 27 62 |0 038 4715 8 
0075 |-0O1 63 34 35 27 67 |0 049 4718 8 
0097 |-01 42 34 41 QU Ya 4723 7 
0100 |-0l1 31 34 42 27 71 10 059 4725 6 
0150 00 26 34 60 ay TS) VO Ow 4753 6 
0195 Ones 34 70 27 82 4770 0 
0200 Oi 27 34 70 2a) Ble VOL O92 4770 6 
0250 01 31 34 74 27 84 |0 107 4775 8 
0292 01 39 34 76 27 85 4779 6 
0300 Ol 39 34 76 27) 85) 0. W2 4780 1 
0400 01 36 34 75 27 84 |0 149 4785 6 
0487 01 32 34 75 27 84 4790 1 
0500 01 31 34 75 2784) Or lita 4790 8 
0600 Ol 24 34 75 27 85 |0 205 4795 7 
0800 01 09 34 75 27 86 |0 260 4805 4 
0976 00 98 | *34 98 |*28 05 *14815 2 
1000 00 96 34 75 27 87 |0 314 4815 3 
1200 00 85 34 75 27 88 |0 366 4825 6 
1500 00 69 34 75 27 89 |0 442 4841 0 
1962 00 49 34 75 27 90 4865 4 
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SURFACE OBSERVATIONS 
| DATE POSITION 
STATION 
MO. | DAY | YEAR : HOUR LATITUDE | LONGITUDE 

0018| Ol | 06 | 960 06 67 045 | 176 35£ 

ANEMO. AIR AIR TEMPERATURE HUMID- CLOUD SEA 

TIEMG |) GES I 7 ‘ WET ¥ ive nee TYPE ae AMT. 1 | |cou.| tRans. 

24 | 95 | 50 6) 51 1 89 o2| 6] 8| 00 

SUBSURFACE OBSERVATIONS 

SAMPLE Ta) s%o ot = AD O2mi/\ Ve 
DEPTH (M) Vv vy Vv vy Vv Vv 
0000 Ono Si) See 27 15 |0 000 4715 4 
0000 -01 39 Boe ue 2 KS) 4715 4 
0010 -O1l 41 BS 0 Zit 19* 10% O09. 4715 9 
0020 -O1 42 33 86 27 26 |0 018 4716 7 
0020 -Ol1 42 33 86 20 29 4716 7 
0030 -Ol 56 34 08 27 45 |0 025 4716 1 
0050 -O1 76 34 39 AY UO \\0) @S=) 4715 4 
0050 -01 76 34 39 27 70 4715 4 
0075 -O1 80 34 39 27 70 |0 045 4716 3 
0100 -Ol 83 34 39 a TOMO 0515 4717 3 
0100 -Ol 83 34 39 au 1/0) 4717 3 
0150 -00 31 34 53 Aa US \O- OU 4744 6 
0200 0) 7/3) 34 63 27 79 |0 090 4763 8 
0200 00 73 34 63 on 79 4763 8 
0250 On AZ 34 68 ZY BOO LOS 4772 8 
0300 @al Be) 34 72 Oy G2 Owed 4779 9 
0300 al Be) 34 72 Ay 82 4779 9 
0400 Ol 34 34 73 27 BE} || @, WHat 4785 2 
0500 Oi 29) 34 73 21. 83) 80} Let 4790 4& 
0500 (jal 2) 34 73 (atl tc) 4790 4 
0600 Ol 23 34 73 Ay Be WO) Arr 4795 5 
0800 On 34 73 27 84 |0 269 4805 6 
1000 00 99 34 73 Au BEY We SA) 4815 7 
1000 00 99 34 73 2.8 4815 7 
1200 00 87 34 73 27 86 |0 382 4825 8 
1500 00 71 34 73 27 87 |0 463 4841 2 
2000 00 44 34 72 27 88 |0O 592 4866 8 
2000 00 44 34 72 27 88 4866 8 
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SURFACE OBSERVATIONS 


Ho. DATE POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. Mo. | DAY YEAR UNCORRECTED | DEPTH 

00650| 8001| 01 |29 | 960 a ose ome 
D AIR TEMPERATURE cLouD SEA SWELL 
Mee. | A HUM wearHen 
SPEED | DIR. i DRY ¥ | WET W TyPE| AMT. . | amt. | DIR. - 
24 13 7 5 | 14 “al 74 02 8 | 1 | 19 4 | 
SUBSURFACE OBSERVATIONS 
SAMPLE Xe} S%o ot ZAD Oami/l VE 
DEPTH (M) Vv v Vv Vv v 
0000 1S, 33) SKA shal Z5 81/0 O00 4 33 4913 2 
0000 NS. she} 34 31 25) Sik 4 33 4913 2 
0010 L285 34 34 QBy\ Se) +\0) @)2al eB} 2 4908 6 
0010 W235) 34 34 2) Se} } 2 4908 6 
0019 N27 34 39 26 10 2 48 4901 7 
0020 2 able) 34 39 26 10 |0 041 2 42 4901 7 
0029 1V22510)5) 34 42 26 15 1 96 4901 0 
0030 12 04 34 42 26 15 |0 060 i 938 4901 0 
0048 11 84 34 46 2S 22 il S38) 4899 9 
0050 ipa €}(0) 34 46 AS) 22) |) OST i 3} 4899 6 
00723 11 43 34 45 25 28) Ut BS 4896 7 
0075 11 40 34 45 262 SOM Na 2 1 33) 4896 5 
0097 Wal Zo) 34 50 2. 3B 0 86 AOE 7 
SURFACE OBSERVATIONS 
| POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
LATITUDE LONGITUDE UNCORRECTED | DEPTH 
° / ° i 
Boo2 | Ol 33 04S 071 50W 0183 | 02 | 
AIR TEMPERATURE cLouD SEA SWELL WATER 
pales “iN exes Le 
SPEED | DIR. ; DRY Y | WET Y TYPE| AMT.| DIR. | AMT. | DIR. | amr COL. | TRANS. 
06 Se ee Se SS ee ee ee loli] a] | a | eas 
SUBSURFACE OBSERVATIONS 
SAMPLE Toc S%o ct = AD Ozmi/l Mi 
DEPTH (M) v v v v v 
02 34 1] US ies) 10)! (0) ONO) 5 80 4951 0 
0000 Ly @2 34 11 24 85 5 80 4951 0 
0010 WB Be SL lt) 23) UD) (0) OB 5 44 4939 6 
0010 1S 2 GSES) AS ab} 5 44 4939 6 
0019 2 Bil 34 13 25 86 4 61 4903 0 
0020 L2 Bi BCs 56) 25 88 |0 054 4 49 4903 1 
0029 2 Qe 34 31 26 02 3 49 4903 2 
0030 2823 34 31 As) {0)8) (0) @) 7/5) 32 41 4902 7 
0048 ds 9) 34 40 ZO 22. 2 05 4896 9 
0050 LI 519 324 42 AS QE \(0) al 13} 1 90 4897 0 
0072 ih By 34 61 26 39 0 70 4898 9 
0075 i, Sy 34 62 ZS B29) (0) abe 0 64 4899 1 
0096 aI) D7 34 69 26 45 0 34 4900 6 
0100 aay 7/ 34 70 26 46 |0 197 0 33 4900 9 
0144 11 44 34 75 26 52 O28) 4902 2 
0150 34 75 (0) BO 
0169 34 74 0) B2 
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SURFACE OBSERVATIONS 


NODC DATE | POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. | MO. | DAY | YEAR HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 

00650 8003 | 01 | 29 | 1960 | 06 i 
WIND AIR TEMPERATURE CLOUD SEA 
Sree el HUM wearin 
SPEED | R. DRY W = W TYPE ial DIR. AMT. COL. } TRANS. 
| o7 | 18 24 14 18 8| 16 ae UU 4 
SUBSURFACE OBSERVATIONS 
SAMPLE T°C S%o ot ZAD O2mi/| Vy 
|_DEPTH (M) Vv 

0000 19) 70/34 31 24 33 |0 000 5 39 |4977 5 
0000 Ts) The): es Sak (atte eh e) 5 39 |4977 5 
0009 19 69/34 32 24 34 4978 O 
0010 NO 9/21/34 5310, 24 27/10 036 629 1493810) 1 
0019 Wy YS evs. 22 2522 ian On| S93;908 
0020 WE) yf lees ae 25 26 |0 068 6 77 (4937 9 
0029 14 04/34 24 7a) (aya 4 47 |4922 4 
0030 ES Bia | S45 eee23) 25 64 |0 094 4 42 |4920 5 
0048 11 66/34 17 26 03 3 53 |4896 8 
0050 Le GNSS 419. 2605 Ome S i 3 41 |4896 4 
0071 al ats} 9G: she) 265 25 2 34 |4892 6 
0075 V1 (03) 34 34 26 28 |0 184 2 21 |4891 7 
0095 10 63/134 38 Zorn 38 4888 4 
0100 10 60 |34 40 26 40 |0 227 1 51 (|4888 4 
0143 LON 22034 5s AS 35) 0 72 #%(|4886 9 
0150 10 09 |34 51 261 SiO 306) 0 66 |4885 8 
0172 09 84/34 51 26 62 1 #19 |4884 1 
0190 09 84 |34 58 26) 6K, 0 48 #|4885 4 
0200 09 67/34 57 26 69 |0 379 0 52 |4884 0 
0250 08 89 |34 54 26 80 |0 446 OY KEY - 2 
0285 08 40 |34 51 Ae 3) mh oXo) TES 2 
0300 08 23 |34 50 26 87 |O0 510 see > (<0 G7) 
0381 O07 33|34 44 ZG | OS) 4865 2 
0400 O7 13/324 44 26 98 |0 630 2a lyin | 48 63am, 
0433 06 79 |34 42 Arf {o)al 2 41 (4861 2 
0476 2s 8) A Ut? 

0500 06 28/34 38 27 05 |0 742 2 82 |4858 4 
0600 OB | See ie) 27 14 |0 847 Va) Oe) Ney) 
0800 04 47/34 39 2 =2Y ih OSG 2 97 |4852 0 
0868 04 %417/34 40 Att Gel, 3 O1 |4852 0 
1000 03 85 |34 45 2 BS) pH 2a 2 76 |4855 6 
1200 03 41134 52 As CS) hh. Bya372 2 52 |4861 6 
abeyaky2 Oey iby ee BS Ai Bye! 2 46 |4865 0 
1500 OA VS (as ex) 27 60/1 545 2 60 {4870 5 
1764 02 33 |34 63 27 67 2 79 |4880 2 
2000 02 08 |34 66 At al be Eats 2 99 |4890 7 
2234 01 96 |34 67 QU YS 3 14 |4902 9 
2500 34 66 3 24 

2528 34 66 3) 25 


SURFACE OBSERVATIONS 


H.O. DATE POSITION SONIC 
REF, STATION DEPTH 
NO. MO. | DAY YEAR HOUR LATITUDE | LONGITUDE UNCORRECTED 

/ / 

00650 | B004| 01 |29 | 960 | 16 33. 042 | 073. 20W 


AIR TEMPERATURI 
ANEMO. AIR u SAS HUMID- 


SPEED] DIR. ASK: PRESS DRY * WET VW Hy 
O5a|Z0 24 Ls Ls 7 16 8 | m5 
SUBSURFACE OBSERVATIONS 
> AD O2mi/I Ve 
DEPTH (M) Vv 
34 25 24 37 |0 000 3 OY 4974 4 
34 25 24 37 5 ON/, 4974 4 
34 26 2h B39 10) O36 5 02 4974 4& 
34 26 24 39 5 02 4974 4 
0019 WG) 2) 324 25 24 40 > (05) 4974 2 
0020 18 82 34 20 Z24 48 |0 O71 B17 4970 0 
0028 Wey Sal Bs} Sal 24 95 Bh 7 4940 7 
0030 15, Sad 33) 9/2 Zs) (0)5)' Ifo) al O)S} Smo 4936 7 
0047 12 96 32) 7 25) 162 BDA 4910 6 
0050 VU 2aTG 33° 96 ZB). (sy) 110) LEYS) 5510) 4908 7 
0071 11 80 33 96 25 84 by 28} 4898 9 
0075 Wat EY 3) O7/ 25) 37. |) Qile he 4897 9 
0094 Wak Bal S4es03 26 00 4 68 4893 7 
0100 11 06 34 06 26 05 |0 264 4 59 4892 5 
0141 L@ B32 34 24 29-32 SB}. )7/ 4886 9 
0150 10 30 34 30 26 BT \0) BOS 3 30 4887 5 
0189 @) a0) 34 48 2e) 35) ai 4888 1 
0200 09 98 34 49 Be Bie} |) Bate) 1 00 4887 4 
0250 09 36 34 53 20 Wik 10, SOS) (0) (0) 4883 0 
0284 08 90 34 53 2e 79 0 78 4879 4 
0300 08 64 34 51 26 81 0 576 (0) Sal 4877 1 
0381 07 39 324 43 26 94 Ww Oil 4865 9 
0400 Oy 1) 34 4) AC NS |) 9) 2 33 4863 2 
0460 06 30 34 36 2 Os 3 41 4856 2 
0500 05 95 34 33 27 OF. |@ Bile 32 81 4853 8 
0600 05 22 34 30 AY NA° |e) Oily A Bhs) 4849 9 
0620 05 10 34 30 2y Ns 4 35 4849 5 
0781 04 41 34 35 2Y- 23) so) Sy7/ 4849 9 
0800 04 34 34 36 2 2S |p io)©) 3 45 4850 1 
0945 03 89 34 44 2 BU 2 U3 4852 8 
1000 03 76 34 46 2Y Go | 275 2 Oil 4854 4 
WAZ 03 34 34 53 2Y So) QO 31 4860 2 
1200 ©} 33 Bay bys} 2U DO) 1 420 O BE 4860 5 
1500 02 88 34 59 2U 99) it dks} 2 Or 4872 2 
1622 02 72 34 61 2 OZ 2 YO 4877 3 
2000 02 26 34 63 27 68 1258395) 2 33) 4893 2 
2080 02 18 34 64 27 69 2 Ov 4896 8 
2500 01 91 34 67 27 74 |2 145 3 24 4917 9 
2549 01 89 34 67 27 74 31726 4920 5 
3000 01 83 34 68 AY US) \2. Seu 3 32 4946 2 
3028 01 83 324 68 2¢ US es 322 4947 9 
33722 Ol YY 34 69 Ot WS 3 Ay 4964 4 
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SURFACE OBSERVATIONS 


6) DATE POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. MO. | DAY YEAR | HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 

[00650 | 8005 | 01 BOM sccm Nooll Mitssilloos il or-ualntan 
WIND ANEMO. AIR AIR TEMPERATURE HUMID- eoeee | CLOUD | SEA SWELL WATER 
SPEED | DIR. bile RES DRY W WET W any i TYPE AMT. DIR. AMT. DIR. | AMT. Ay COL. | TRANS. 
leo [ea leo see ss ol roller sleaze al Te 
SUBSURFACE OBSERVATIONS 

SAMPLE T°c s%o ot SAD Ozmi/l Ve 
DEPTH (M) v Vv v v v v 
OH |i) O) | 33 3 | 2s PO | OOO Ban \roro & 
0000 | 19 09 | 33 93 | 24 20 Ba hoo & 
0010 | 19 09 | 33 93 | 24 20 lo 037 [5 15 4971 O 
OU || 19 OO || 34 a || BA 2e 5 15 (4971 0 
oo19 || 19808) |) 33 19a) Illa 20 528) aol 4 
0020 | 19 08 | 33 93 | 24 20 Jo 075 |5 29 |ag71 5 
O23 | 1G gl | 2 Oe || BA on 5 34 4968 5 
0030 |) 1627 33,9308) 24 Gisslommin eels aa laces aa 
COA? | AS Te) 28 90 | a5 an 5 85 4934 0 
OO50") aero ll Somonu a|lu25se20 Re lOnni7asm Nl 5m ONeElaos0nO 
0071 12 Gh || 38 O% || 23 GG 503 |4908 3 
0075 | 12 46 | 33 94 | 25 70 |o 238 |5 09 (|4906 5 
COSsN leas 2sulessmocullas snes BE Gulasooms 
0100 | 11 57 | 33 97 | 25 89 |o 294 |4 89 ‘4898 0 
0141 10 6a | se a7 || 26 ai 3.43 4890 4 
OO || IO Gs | a4 On | 23 20 lo 302 [6 20 lacce @ 
Oe | O9 7a || Gs 56 | aa si 234 |4883 2 
0200 | 09 68 | 34 37 | 26 53 |o 475 |2 04 (|4883 3 
M250 09 2g | os aa | 26 GA lo SS [1S loan 6 
0282 | 08 93 | 34 44 | 26 71 0 90 © |4879 3 
0300 | 08 62 | 34 44 | 26 76 |o 621 |0 93 |4e76 6 
Oly | or Al | a 43 | 26 92 1 62 |4865 9 
MoO | ov O8 || 4 Al | 26 06 76 le 25 (eaga co 
O256 || OG BA) BA 56 | a7 oe 3.29 |4856 5 
OAT2 | OB 1A || 34 34 || a7 OF 342 |4854 7 
0500 | 05 92 || 34 33 | 27 06 |0 859 |3 63 4853 4 
0600 | 05 22 || 34 31 | 27 12 10 964 4 03 [4850 0 
OIG | 05 12 | aa sn | ap 14 405 4849 6 
0780 | 04 31 3) 43 
ORGO | OA 25 | ee 39 | 27 25 In WA |B Bt (Rees 9 
oor7 05 0S | Ss 2 | ar se 265 |4852 1 
1000 | 03 72 | 34 46 | 27 41 |1 315 |2 56 (4853 8 
io? | os a5 | a oo | 27 Bo 297 laaeo 3 
i200 | os Ba | ae 58 || 27 So In acm |e sr aaso & 
1500 | 62 bs aa Sa | 27 59 I esa [2 Se lagi 6 
1626 | 02 G6 | 24 do || 27 G2 262 |Ma7e 6 
2000 || G2 o2 | BA Ge | 27 GS Ik O88 |B Br |Beo2 8 
AOI || OF iG | S42 45 || 2v TO 293 |4896 4 
2500 | ol on | a4 67 | 27 7 IP igo |B 26 leoi7 © 
2523 || ol 90 | 54 G7 | 27 7 3.27 (4919 1 
ren || Ol G2 || BA BO | 27 7 3.29 4945 B 
3000 | ol 82 
3480 | 01 70 
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SURFACE OBSERVATIONS 


H.0. DATE POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. Mo. ae YEAR | HOUR LATITUDE LONGITUDE |unconrecTeD DEPTH 

° 
00650 | BoO06 | Ol 30 960 | 10 | 32 568 075 22W | 4572 | 38 
WIND PREMON mn AIR TEMPERATURE | Java. ae CLOUD | 
SPEED | DIR. Her: Press ity [TYPE AMT.| DIR. 
24 | Tf | TSO ils 3 67 | 02 | G8 | 22 
SUBSURFACE OBSERVATIONS 

SAMPLE T So S%o ot = AD O:mi/I Ve 

DEPTH (M) Vv v Vv Vv 
0000 70 34 03 24 12 0 000 by 8 4976 5 
0000 70 34 03 24 12 5) -1l'3} 4976 5 
0009 68 34 03 24 13 5 06 4976 8 
0010 68 34 03 24 13 |0 038 Bb OY 4976 9 
0018 68 34 03 24 13 By lS) 4977 3 
0020 28 34 02 24 22 0 076 530) 4973 7 
0028 Tf Shik 34 00 24 55 By 2 4961 0 
0030 Le %e2 34 01 24 60 |O 111 By) 7/5) 4959 3 
0046 iNfey aby 34909, 29) 103 1/8 4945 1 
0050 15 69 34 09 25) Va OM ali3 D. @al 4940 4 
oo7a 13 75) 34 08 25 D)D By) ale) 4921 0 
0075 13 45 34 05 Psy GS) Ilo) 2s©) Seles) 4917 9 
0093 12 So 34 00 25 74 3 4908 3 
0100 V2 AS 34 03 25) 483) |ON2/9K7, 4 92 4904 9 
0140 HOS 3) 34 22 26 22 32 43 4892 8 
0150 10 82 34 30 26 28 0) 297 2 84 4893 6 
0186 10 68 34 51 26 47 ES 4894 9 
0200 LO Sz 34 53 26 Sil 0 481 0 90 4894 5 
0250 10 08 34 59 2. Os |0) BS}7/ 0) (28) 4891 9 
0279 OSRar2 34 60 AD Wal Omled) 4889 4 
0300 09 41 34 59 25, UD 0) G27 0 18 4886 8 
0373 08 17 34 51 26 88 0 90 4875 6 
0400 O7 46 34 45 26940 7/55 1 74 4868 0 
0466 06 27 34 36 BY O38 3} Ql 4856 2 
0500 06 03 34 34 27 05 |0 869 3 60 4854 9 
0520 05 89 34 33 27 06 ) 7/G) 4854 2 
0600 05 43 34 31 Arr 30). lO. S77 4 00 4852 8 
0691 04-98 34 31 By 3 4 02 4852 1 
0800 04 54 34 34 2Y as ik al 4/3 3 60 4852 7 
0866 04 30 34 36 2 2U 3 37 4853 5 
1000 03 85 34 43 ZU Bip 1 346 2 92 4855 5 
1040 Os) 7S) 34 45 27 40 2 81 4856 3 
1200 03 36 34 52 27 49 1 496 2D 4860 9 
1302 Os} iS 34 55 2 Se) 2 43 4864 1 
1500 02 83 34 59 Zi LO Ol | 16319) 2 S35) 4871 5 
1744 02 50 34 62 2 OS) 2. 2S 4881 4 
2000 02 26 34 65 ZO, 1 966 2 2) 4893 3 
2196 2) ala 34 66 ATTA 2 OY) 4902 7 
2500 01 94 34 67 2y 73-2 213 3) be) 4918 3 
2655 01 87 34 68 Ar v3 3. 23) 4926 5 
3000 01 77 34 69 21) ey 2 BAY 3 BO 4945 4 
3116 OMS 34 69 2 VO 2) he 4952 0 
3585 (oyrk 7/al 34 70 27 78 5) Bi} 4979 0 
3770 O01 64 34 69 721 Ut 3 54 4988 8 
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SURFACE OBSERVATIONS 


DATE POSITION 
STATION 
(0. DAY HOUR LATITUDE LONGITUDE 
7 > 
01 |30 | 960 


° / 
BOO7 548 076 12W 


SONIC MAX. 
DEPTH SAMPLE 
UNCORRECTED | DEPTH 


4297 38 


Arar ona AIR TEMPERATURE | yap. es cLouD 

irl} SS ES: TYPE| AMT.| DIR. 

24 19 63 QZ | 8.2 || 22 

SUBSURFACE OBSERVATIONS 

SAMPLE Toc = AD Ozmi/i 
DEPTH (M) Vv 
0000 19) ro | 3 5 4 
0000 19° 79 34 05 2 Wn 5 20 4977 4 
0009 19 84 34 05 24 10 5310) 4978 4 
0010 i) 3S) 34 05 AL Ol OMOSS By 720) 4978 3 
0018 We) YA 34 05 24 13 iB). LS} 4977 8 
0020 19 49 324 03 24 18 |0 076 by 28 4975 7 
0027 18 58 Bs} 9S) 24 38 DOr 4967 4 
0030 17 98 34 00 Zhe Ses Omalel2 5 74 4961 8 
0044 15 69 34 02 25 08 5 84 4939 8 
0050 1S Qar3t 34 05 25) 21) On ans By Ut 4935 3 
0066 Ie, 2 34 10 259 D)D b 29) 4921 6 
0075 V2 US 34 11 2a YU. (0) 2B7 4 72 4910 4 
0088 iat Os 34 12 26 00 389 4898 6 
0100 ak eal 34 27 26 12 |0 289 A Sit 4899 7 
0132 eR 34 55 Zor 35) i, @§) 4901 5 
0150 11 45 34 61 26 (41 ON 39 0) ofS) 4902 1 
0176 34 67 0 46 
0200 elie Za 34 69 26) 25/2) | 0m4 60 0 41 4902 6 
0250 10 85 34 70 As SS) 0) BEY Ojes}5) 4901 4 
0266 34 70 0 34 
0300 10 36 BA Oy (As 155). 0), 2 0) 3B) 4898 5 
0358 OSME3 34 61 AS f3 0) S7/ 4893 0 
0400 09 46 34 57 26 Vs}. 1@. 753 ONS) 4893 3 
0453 08 O08 34 51 26 90 O 86 4879 2 
0460 07 80 34 50 29-23) il Bs) 4876 0 
0500 Oo) al) 34 44 26 98 |0 884 2 29 4869 9 
0600 OD msi 34 34 20 Ot 0 PV 3 86 4858 8 
0620 05 68 34 33 2 ws) 4 028 4857 4 
0783 04 86 34 33 2y ils} 3. 62 4856 1 
0800 04 77 34 34 2 20. |i ZOO) 3 51 4855 9 
0948 04 09 34 42 27 34 2 U9 4855 7 
1000 03 95 34 44 20 Sv. \l Svy 2 62 4856 9 
1198 03 46 34 52 27 48 2 29 4862 2 
1200 03 46 34 52 2y Ge Wil B23 2 29 4862 3 
1500 O02: 98 BUY SyT/ 20 Dr. Wh ver 2 46 4872 8 
1622 O2 75 34 59 27 60 2 32 4877 6 
2000 02 34 34 64 2Y 68. 2 OLS 2 69 4894 3 
2051 02 29 34 64 27 68 2 V2 4896 7 
2500 01 94 34 67 2 UB N22 2x 1S 4918 3 
2500 01 94 34 67 2U V3 fe} ALS) 4918 3 
2962 O01 80 34 68 Au UB 30°29) 4943 6 
3000 01 80 34 68 20 1S 2 BoO2 3} BS) 4945 8 
3431 Oil 7B 34 69 2 US 3 53 4970 5 
3810 Ol 62 34 69 2 Ui 3 36 4990 8 
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SURFACE OBSERVATIONS 


H. 0. 
REF. 
NO. 


STATION 


POSITION 


MO, 


DAY YEAR HOUR 


LATITUDE 


| LONGITUDE 


| SONIC 
DEPTH 


00650 


WIND 


0008 | 02 


08 960 


06 


° 
58 


/ ° / 
27S | 093 30W 


- UNCORRECTED 
4755 


ANEMO. 
HGT. 


AIR 
PRESS 


AIR TEMPERATURE 


HUMID- 
ITY 


WEATHER) 


CLOUD | 


TYPE 


AMT, DIR. 


DRY VW : WET W 


06 8 


05 6 | a2 | 63 


o) 


a | 19 


SUBSURFACE OBSERVATIONS 


SAMPLE. T°c S%o 
DEPTH (M) Vv 

0000 05 46 34 02 
0000 05 46 34 02 
0009 05 45 34 02 
0010 05 45 34 02 
0018 05 46 34 02 
0020 05 46 34 02 
0027 05 48 34 02 
0030 05 49 34 02 
0045 OS 5h 34 02 
0050 05 50 34 02 
9068 U5 48 34 02 
0075 05 47 34 02 
0091 05 44 34 02 
0100 05 18 34 02 
0136 04 44 34 03 
0150 04 32 34 04 
0181 04 14 34 05 
0200 04 19 34 07 
0250 04 18 34 11 
0273 04 19 34 13 
0300 04 04 34 14 
0366 03 71 34 17 
0400 03 56 34 18 
0461 03 28 |*34 04 
0463 03 24 34 19 
0500 03 20 34 22 
0600 03 05 34 30 
0617 03-02 |*34 07 
0773 02 66 34 42 
0800 02 62 34 44 
0933 02 47 34 51 
1000 02 43 34 54 
NAYS 02 33 34 62 
1200 02 32 34 63 
1500 02 15 34 70 
1590 02 09 34 71 
2000 01 74 34 73 
2023 Oil 72 34 73 
2473 01 43 34 74 
2500 01 41 34 74 
2936 01 12 34 72 
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FHKE PRE PEE EERE DDHDMNAHDHIWNDAAIARAHHDAAHHDHAHDDAWDIHRANAA 


O2mI/I 


* 


WODNMEFAWAWANUDOFWNAODOWFOWADAWANNMNWONUNONONUNDAF OODLE 


Si ATIONS 


SURFACE 


SUBSURFACE OBSERVATIONS 


ey) Pf Uy 
9 09 69 6D OD 


SO SD D0 0 


Oo N 
Oo - 
(j=) {J 
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Se 


aN 
100 
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OO et reir 
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SURFACE OBSERVATIONS 


POSITION 


SAMPLE 


SUBSURFACE OBSERVATIONS 


91 


ZAD 


FRPP PRE PPR PP ROOD DERE OR SUNT DDHDAADDAADN AAO aa DO 


Ozmi/i 


DSCHUINNDOBHNAWOUNODWOROIW EE PUYDODEFUYHHODDONUNO000R & < 


SURFACE OBSERVATIONS 


DATE 


STATION 
NO. ; DAY HOUR 
00650 | 0011 E = 10 


POSITION SONIC MAX. 
DEPTH SAMPLE 


UNCORRECTED | DEPTH 


LATITUDE LONGITUDE 


ZAD Ozmi/l 7 

DEPTH (M) 

7 Ol 4801 5 

if, On! 4801 5 
0010 04 36 339)5 26 94 |0 011 7 06 4801 7 
0010 04 36 3395 26 94 7 06 4801 7 
0020 04 40 3)3.9)5 26 93 |0' 023 7 00 4802 9 
0020 04 40 3395 26 93 7 00 4802 9 
0030 04 42 3395 26 93 |0 034 7 04 4803 7 
0030 04 42 3395 26 93 7 04 4803 7 
0050 04 43 33 97 26 94 |0 057 7 00 4805 2 
0050 04 43 eye} S)7/ 26 94 7 00 4805 2 
0075 04 00 So) S7/ 26 99 |0 084 7 06 4800 7 
0075 04 00 33° 97 26 99 7 06 4800 7 
0100 02 40 33) 99 AU MS) jo) OS) 7 06 4779 7 
0100 02 40 33 99 Zu iS) 7 06 4779 7 
0150 (jay yal 34 O01 Ay. Ail 0 154 a 4775 6 
0150 (jah Spal 34 01 27 21 ee oil 4775 6 
0200 Ot. 73 34 03 Oy Bas lo} WOT 6 83 4776 0 
0200 O73 34 03 27 24 6 83 4776 0 
0250 02 19 34 12 BAU 2YU I) Bee) 6 20 4786 1 
0300 02 48 34 19 Quy Bil 0) 279) 5 66 4793 5 
0300 02 48 34 19 2y Sal 5 66 4793 5 
0400 02 58 34 30 Ay si) \\o) B55) 4 88 4801 4 
0400 02 58 34 30 Ay sso) 4 88 4801 4 
0500 Oa 52 34 37 27 45 |0 425 4 48 4806 8 
0500 O22 2 34 37 27 45 4 48 4806 8 
0600 02 42 34 44 2y Bal 0 489 4 31 4811 6 
0600 02 42 34 44 2Qy Bx 4 31 4811 6 
0800 02 34 34 55 Qu i 0 604 Gales) 4822 8 
0800 02 34 34 55 2 al Gs 3) 4822 8 
1000 02 20 34 62 2 GY NO oe 3918 4832 9 
1000 02 20 34 62 27 67 32 98 4832 9 
1200 02 16 34 68 2 V2 \o 7S 4 09 4844 5 
1200 02 16 34 68 Ai UZ 4 09 4844 5 
1500 01 99 34 72 at Tt '\0 924 4 21 4860 0 
1500 O21) 919 324 72 Qt Uv 4 21 4860 0 
2000 01 61 34 74 27 82 1 Ny 4 32 4884 2 
2000 Oren 34 74 2Yy Be 4 32 4884 2 
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SURFACE OBSERVATIONS 


DATE 


POSITION 


SONIC 


= 


STATION 


{hi MO. 


0012 | 02 


DEPTH 
YEAR HOUR LATITUDE | LONGITUDE UNCORRECTED 
° / ° / 
960 17 90 2S | 094 58W 4938 


ANEMO. 
HGT. 


AIR 
PRESS 


AIR TEMPERATURE 


WET W 


anil | 05 6 


04 7 


Y cLoUD SEA SWELL 
ae WEATHER VIS. 
TYPE| AMT.| DIR. | amt. | DIR. | AMT. 
87 Gm OS, | shir |] 3 || © 


Be 


SUBSURFACE OBSERVATIONS 


SAMPLE | S%o ot = AD Ozmi/I Ve 
DEPTH (M) Vv Vv v v 
0000 33 97 26 94 |0 000 i Of 4802 6 
0000 33 97 26 94 i? OL 4802 6 
0010 33 98 26 95: |0 O11 7 0O 4802 8 
0010 33 98 26 95 7 00 4802 8 
~0020 33 97 26 95 |0 022 7 12 4802 3 
0020 33 97 26 95 anlee. 4802 3 
0@30 33 97 26 95 10 033 7 O07 4802 7 
0030 33 97 26 95 PLOW, 4802 7 
0050 33 98 26 97 |0 056 7 OF 4803 4 
0050. 33 98 26 97 7 Ov 4803 4 
0075 33 98 26 97 |0 083 7 13 4804 1 
0075 33 98 26 97 wv we 4804 1 
0100 34 00 27 09 |0 109 7 06 4791 4 
0100 34 00 27 09 7 06 4791 4 
0150 34 03 2 WS |) “wS7 6 B84 4789 4 
0150 34 03 2Y 3 6 B84 4789 4 
0200 34 06 27 18 |0 204 6 37 4790 9 
0200 34 06 27 18 6 37 4790 9 
0250 34 13 27 22 |0 248 6 05 4796 3 
0300 34 18 27 26 |0 291 5 76 4800 4 
0300 34 18 226 5 76 4800 4 
0400 34 25 27 33 10 372 5 24 4804 3 
0400 34 25 24 3S 5 24 4804 3 
0500 34 33 27 40 |0 447 4 80 4809 6 
0500 34 33 27 40 4 80 4809 6 
0575 2a OG lk Dy) Su 5 10 *l4812 3 
0609 34 37 Di (XR No) Sal 7 4 97 4813 9 
0766 34 44 Ay Gal 4 32 4822 3 
0800 34 46 20 52 |ON64i7 4 25 4824 3 
0958 34 54 27, (59 4 03 4833 1 
1000 34 56 27 61 |0 763 4 01 4835 4 
1151 34 61 27 66 3 98 4843 5 
1200 34 63 27 67 |0 866 4 00 4846 2 
1440 34 70 Palme 4 09 4858 8 
1500 34 71 Ay 7S |i OO 4 11 4861 9 
1922 34 74 27 80 KO 2Y 4883 0 
2000 34 74 27 BO | QO 4 30 4886 6 
2405 34 74 27 83 4 42 4906 1 
2500 34 74 27 83 |1 393 4 43 4911 0 
2891 34 73 27 84 4 48 4930 9 
3000 34 73 27 84 |1 568 4 54 4936 3 
3378 34 72 2785S 4 69 4955 4 
3867 34 73 2: Bt 4 78 4980 5 
4000 34 73 27 88 |1 877 4 78 4987 3 
4358 34 72 27 87 4 79 5006 4 
4755 34 72 27 88 4 82 5029 0 
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SURFACE OBSERVATIONS 


DATE POSITION 


STATION 


HOUR LATITUDE LONGITUDE 


MO, — | YEAR 
° / ° 7/ 
lo0650 | OONS | O2 sj; | 960 02 61 28S 095 14W 


AIR 
PRESS 


75 

SAMPLE T°C 6%o ot = AD Ozmi/l Ve 
DEPTH (M) v v v v v v 
0000 04 53 337183 26 82 |0 000 7 04 4803 0 
0000 04 53 33 8S) 26 82 7 04 4803 0 
0010 04 56 33 83 26 82 |0 012 7 01 4804 0 
0010 04 56 33) 8S) 26 82 On 4804 0 
0020 03 94 33 84 26 89 |0 024 iy we GiASiGw ol: 
0020 03 94 33 84 26 89 ke 4796 1 
0030 @3 Oil 33 83 25 89 10 O36 iW 2S) 4796 2 
0030 Oe Sal Bs} (32) 26 89 iy” 29) 4796 2 
0050 03 87 33 84 26 90 |0 060 7 20 4796 9 
0050 @Q2 7 33 84 26 90 4796 9 
0075 03 83 33 84 26 90 |0 089 A LS) 4797 8 
0075 03 83 33 84 26 90 aml) 4797 8 
0100 03 22 32) OB 2 Ov |) ite UE 4791 3 
0100 OB R22 33 98 2U Or 7 Ue 4791 3 
0150 O2533 34 Ol 27 16 |O 164 7 03 4784 6 
0150 O253 34 01 2 WE ft 03 4784 6 
0200 02 41 34 05 BYU 20) |) 20D 6 83 4786 0 
0200 02 41 34 05 2 20 6 83 4786 0 
0250 OZEE39 34 08 2 23) (0) Q5z) 6 62 4788 8 
0300 02 39 34 12 2 2S. 0) 209 © 29 Oy/Sil Ss) 
0300 @2. 39) 34 12 27 26 6 29 4791 9 
0400 02 48 34 24 27 33. \0) 37/5 26 LYS 7 
0400 02 48 34 24 2U 38) 5 26 4799 7 
0500 02 44 34 33 27 42 10 448 Gaares) 4805 4 
0500 02 44 34 33 27 42 73) 4805 4 2 
0600 02 45 324 39 2 &Y Vo) Sis 4 46 4811 8 
0600 02 45 34 39 2 thy 4 46 4811 8 
0800 @2 3}8) 34 53 2 2S) 0) aie 2) OY) 4823 4 
0800 @2 39 B4eo3 21 ZY 399) 4823 4 
1000 02 30 34 60 27 65 |9 742 3} 98) 4834 3 
1000 02 30 34 60 QU 5} 3} SS) 4834 3 
1200 02 22 34 66 27 VO \@. B39 3) 99) 4845 3 
1200 02 22 34 66 Br YO) 2)! DS) 4845 3 
1500 02 05 34 63 27 69 |0 980 4 47 4860 5 % 
1500 02 05 34 63 2Y Oe) 4 47 4860 5 
2000 (il wal 34 74 2Y Bal st NOS 4 03 4885 7 
2000 Ost. Tal 324 74 2y Bal 4 03 4885 7 
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SURFACE OBSERVATIONS 


H.0. DATE POSITION 

REF. STATION 

NO. MO. DAY YEAR | HOUR LATITUDE LONGITUDE 

° / 
00650} 0014] 02 |10 960 | 07 095 14W 
WIND RREMO! AIR TEMPERATURE | Ja ivy. | CLOUD | SEA 
WEATHER! 
HGT. ITY 
SPEED | DIR. DRY V WET W 


[TYPE 


AMT.| DIR. 


05| 16 || 24 


04 4 | 03 6 | B6 


02 | 6 


8 | 35 


SUBSURFACE OBSERVATIONS 


SAMPLE 
DEPTH (M) 


0000 
0000 
0010 
0010 
0020 
0020 
0030 
0030 
0050 
0050 
0075 
0075 
0100 
0100 
0150 
0150 
0200 
0200 
0250 
0300 
0300 
0400 
0400 
0500 
0500 
0590 
0600 
0787 
0800 
0984 
1000 
1181 
1200 
1477 
1500 
1972 


S%o 


95 


= AD 


Ozmi/ | Ve 
M 


¥ : , 
92 |0 000 ey Si 4808 8 
92 (> Oy 4808 8 
Oe ORO 6 94 4809 2 
913) 6 94 4809 2 
93 | OmO 23 6 94 4809 5 
6 94 
93 10 034 6 89 4810 0 
93 6 89 4810 0 
3} 0) OS}7/ 6 94 4810 7 
93 6 94 4810 7 
94 |0 085 6 90 4811 0 
94 6 90 4811 0 
CF). 0) - aks} 65 9)5) 4806 9 
99 6 95 4806 9 
09 |O 165 6 90 4798 0 
15 6 90 *14798 3 
13 |0 214 6 89 4798 0 
eS 6 89 4798 0 
1B 1@ Zea S 2 4802 1 
18 |0 307 By S7/ 4805 2 
558i 
AS) Ko) BOS) 5 61 4808 3 
25 5 61 4808 3 
33 |0 478 By ie) 4811 6 
33 3) 10) 4811 6 
40 4816 5 
41 |0 553 4816 8 
52 4824 5 
53 10 686 4825 2 
61 4834 6 
62 |0 801 4835 5 
67 4845 0 
67 |0 903 4846 0 
74 4860 7 


SURFACE OBSERVATIONS 


HO. DATE | POSITION | SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. mo. | pay | YEAR | HOUR LATITUDE LONGITUDE |unconrecteD DEPTH 
[00650 0015 | 02 |10 | 960 | iL} 62 338 095 14W. | 5029 | 16 
WIND RNEMG! ae AIR TEMPERATURE 
SPEED | DIR. Het PRESS DRY ao Vv 
07 | 18 24 | UU. Oi @2 al 
SUBSURFACE OBSERVATIONS 
SAMPLE Tao, S%o ot = AD Ozmi/ Ve 
DEPTH (M) Vv Vv | SRE 2 v v v 
0000 04 55 ie} ENS} 26 94 |0 0 0 4803 9 
0000 04 55 SIs 26 94 4803 9 
0009 04 56 she} S)7/ Z6019)3 4804 5 
0010 04 56 25) Sy 7X SYS} |K0)-@) Lal 4804 6 
0017 04 55 Bs} O7/ 26 93 4804 8 
0020 04 55 23} S)7/ 26 93 |0 O23 4805 0 
0026 04 54 Bo) Si 25 93) 4805 2 
0030 04 51 B23) Sy 26 94 |0 034 4805 1 
0043 04 42 23 S7/ 26 95 4804 6 
0050 04 42 Bs), 7/ 26 95 0056 4805 0 
0065 04 33 33) De} 26 96 4804 7 
0075 04 19 Be) Dis} 26 98 0 084 4803 4 
0086 04 00 3399/8 27 00 4801 4 
0100 (02) Gil 34 01 2 (otf |X) ab abo) 4795 5 
0130 02 82 34 04 2 16 AUST 7 
0150 02 75 34 04 2Y AO 0) 259 4787 9 
0174 02 67 324 04 20 UT 4788 1 
0200 02 56 34 05 2 NS) Io) | 2oOa 4788 1 
0250 02 44 34 08 2Y 22 0 248 4789 5 
0264 02 43 34 09 Ot 23 4790 3 
0300 02 50 34 13 QU 2 NO Qo il 4793 6 
0357 2 By7/ 34 18 2U 29 4798 2 
0400 02 56 34 22 2Y Be 0 372 4800 8 
0442 HO2 Oy IP8R 2G |Pav BB *14805 0 
0453 1012) 410) EIB 25) AY) BS) */4801 7 
0500 O53 34 30 27 39 |0 447 4806 6 
0600 02 49 Bi Shi QU CS Mo) Saby 4812 3 
0600 02 49 34 37 27 45 4812 3 
0758 02 40 34 47 27 54 4820 8 
0800 Q2 Sx 34 49 2 ES 0 643 4823 0 
0917 QZ Bal 34 55 2t Oil 4829 3 
1000 OZ 27 34 58 At GA i) 7S} 4833 8 
1162 02 20 34 64 27 69 4842 6 
1200 02 18 34 65 2y VO ie BSil 4844 7 
1500 02 04 34 70 27 75 |0 984 4860 7 
15}9)3) 02 00 34 71 QU UG) 4865 6 
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SURFACE OBSERVATIONS 


H.0. DATE | POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 


| MO. | DAY | YEAR | me LATITUDE | LONGITUDE UNCORRECTED | DEPTH 
° / ° / 
0016 | 02 lao | 960 19 (oe ods) | 094 55W 


ANEMO. AIR 


HGT. | PRESS ene WET ¥ 5 i . | pin. | amr. 
Tis} OBR O}2 


7 

5 
O2mi/l VE a, 
M 


coL. | TRANS. 


SAMPLE 
DEPTH (M) 

9 
0000 03 41 33 94 27 02 4787 9 
0008 Q3 BY) 33 94 2s) 4788 1 
0010 03 38 33 94 2 1039910) O10 4788 0 
0016 Oz) BY 33 94 ZU 3 4788 3 
0020 03 38 33 94 27 (03) 410) 021 4788 6 
0024 O233'9 33 94 27 03 4789 0 
0030 03 40 33 94 27 03 |0 031 4789 5 
0040 03 40 33 94 ATi 0s} 4790 1 
0050 @s} 3S) 33 94 2 OBR ONO SI2 4790 6 
0060 03 38 33 94 Zt os} 4791 0 
0075 03 38 33 94 21 O3ae | OMOM8 4791 9 
0080 @3 33 33 94 27 03 4791 5 
0100 02 67 33) Bes 2Y U2" Io) WOs} 4783 5 
0120 02 14 34 00 2h alts) 4777 1 
0150 01 61 34 00 ZU BA NK) iWwAS) 4771 2 
0160 01 48 34 00 2 22 4769 8 
0200 O1 41 34 01 Cah Ab | HO) US) at AVN 2 
0241 01 34 34 04 QU 2U 4772 8 
0250 Ol 44 34 06 2y 23. | 282 4774 9 
0300 eal 92 34 15 ZU 32 0) Que 4785 3 
0324 02 08 Saag 27 34 4789 2 
0400 Qa Sal 34 29 27 40 |0 346 AUSTE B) 
0407 02 33 34 30 27 41 4798 2 
0418 02 36 34 31 27 41 4799 3 
0500 02 28 34 36 27 46 |0 414 4803 3 
0561 02 24 34 40 27 49 4806 5 
0600 02.24 34 43 2 B2Q~\0 AU7/ 4808 9 
0707 02 23 34 51 27 58 ‘| 4815 5 
0800 02523 34 56 AU (2 On SS) 4821 2 
0855 @2 2s Bae 8 27 64 4824 6 
1000 02 18 34 59 2U. O53 lO, GOal 4832 5 
1092 02 14 34 59 2 Oz 4837 4 
1200 02 09 34 61 2U OU |) 7S) 4843 2 
1500 ONS 34 70 27 76 |0 924 4859 1 
1BO9) @ab Sal 34 72 An Ue 4861 2 
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STATION 


SURFACE OBSERVATIONS 


POSITION 


SAMPLE 
DEPTH (M) 


0050 
0067 
0075 
0090 
0100 
0135 
0150 
0182 
0200 
0250 
0275 
0300 
0371 
0400 
0469 
0500 
0600 
0630 
0794 
0800 
0962 
1000 
1200 
1222 
1500 
1687 
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Ozmi/I 


FWWNUOTEFNMUODARDFADYINNFFRENDWDHOFNANVOWDAANNN 


SONIC MAX. 
DEPTH SAMPLE 
UNCORRECTED | DEPTH 


SURFACE OBSERVATIONS 


H. O. 


DATE 


POSITION 


REF, 
NO. 


STATION 


| Mo. | oar | YEAR 


SONIC 
DEPTH 
UNCORRECTED 


AIR 


SEA SWELL 
DIR. AMT. DIR. 


5 


SAMPLE 
DEPTH (M) 


0000 
0000 
0010 
0010 
0020 
0020 
0030 
0030 
0050 
0050 
0075 
0075 
0100 
0100 
0150 
0150 
0200 
0200 
0250 
0300 
0300 
0400 
0400 
0500 
0500 
0600 
0700 


T°c 


S%o 


047 


065 


080 


095 


123 


148 


171 
192 


231 


268 


303 


Oami/I 


FDOWOAOArrHrHEF HF OUWOOUOAMHrH 


PFPUUNWWNNW 


SURFACE OBSERVATIONS 


H. 0. 
REF. 
NO. 


STATION 


DATE 


POSITION 


00650 | 0019 


10. DAY HOUR LATITUDE 
°o 
02 2 960 69 55g 


LONGITUDE 


SPEED | DIR. 


05 | 27 


ANEMO. AIR 
HQT. PRESS 


24 


AIR TEMPERATURE 


83 


53 


4 


54 3 83 @il |} |} 2 au 


SONIC 
DEPTH 
UNCORRECTED 


SUBSURFACE OBSERVATIONS 


SAMPLE 
DEPTH (M) 


0030 
0030 
0050 
0050 
0075 
0075 
0100 
0190 
0150 
0150 
0200 
0200 
0250 
0300 
0300 
0400 
0400 
0500 
0500 


| i | pee 


73 Bie) |(0) 
2S 235) 
26) 39/0 
26 31 
26 44 |0 
26 44 


Bs) Si/ Cl Os} (0) 
33 Sz 27 03 

34 02 27 40 |0 
34 02 27 40 

BUS lal 27 46 |0 080 
34 11 27 46 

34 22 2U Be |0) OOS 


34 40 Ay (30) |e) ala) 
34 40 27 60 
34 48 27 63 |0 146 
34 65 |*27 77 
34 55 27 67 |0 169 
34 60 27 70 |0 190 
34 60 2 YO 
34 66 2 115) 10229 
34 66 27 75 
34 69 27 77 10 266 
34 69 D2 WY 


100 


PNNDOOWWYANWDOESF < 


FFADNNODOUONUWY 


SURFACE OBSERVATIONS 


DATE 


POSITION 


STATION 
MoO. | DAY 


HOUR 


LATITUDE 


LONGITUDE 


SONIC 
DEPTH 
UNCORRECTED 


MAX. 
SAMPLE 
DEPTH 


0020 | 02 ha 


YEAR 
960 


jept 


70 


7 ° 7 
26S | 094 30W 


ANEMO. 
HGT. 


AIR 
PRESS 


AIR TEMPERATURE 


HUMID- 
ITY 


mee 


CLOUD | 


SEA 


COL. 


pry ¥ | WET Y¥ [TvPE AMT. | pir. | AMT. 
24 69 52 il D2 )9) 73 | 0 3 | 00 0 
SUBSURFACE OBSERVATIONS 

SAMPLE T°c S%o ot ae DAD Ozmi/ Ve 

DEPTH (M) Vv v v v Vv 
0000 (0) 11 a 32 80 26 41 000 4706 2 
0000 -01 72 32 80 26 41 4706 2 
0010 Oil 7O 32 (32) 26 44 016 4707 2 
0010 Loi 7/(0) 32183 26 44 4707 2 
0020 -0O1 62 33 20 25-3 031 4710 7 
0020 -01 62 33 20 26 73 4710 7 
0029 KOyil: 7 B35). (6)'5) Tl Io) 4710 8 
0030 -01 77 33). y/ 2U Ne 042 4710 9 
0049 -01 79 cys} S7/ 27 36 4713 1 
0050 {ail 7/9) 33 98 Au Se 059 4713 2 
0073 —o)ab) 7/5} 34 07 27 4& 4715 6 
0075 -01 75 Eh (7 27 44 076 4715 7 
0098 -0O1 77 34 11 27 48 4716 9 
0100 -0O1 77 ex. abal 27 48 091 COTTA 0) 
0147 |-01 55 |*34 55 |*27 83 4725 2 
0150 Sol 82 324 20 2 OG: 120 4724 3 
0195 = 0100 19)9) 34 28 Zu BS) NS) 1 
0200 =0)0)1.9)2: 34 29 Zu 146 4737 1 
0250 -00 24 34 40 ZU MSE) 170 4751 1 
0293 00 24 34 48 2m, 169) 4761 3 
0300 00 31 34 49 2 VO 191 4762 8 
0391 00 99 324 63 QU TY 4779 0 
0400 01 00 34 63 QU UU 228 4779 7 
0490 01 20 34 67 2Y 2 4788 2 
0500 One2:3 34 67 21 9) 262 4789 2 
0589 01 63 34 69 2 UU 4800 5 
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SURFACE OBSERVATIONS 


Ho. DATE POSITION | SONIC 
REF. STATION DEPTH 
NO. | Mo. | DAY | YEAR HOUR LATITUDE | LONGITUDE UNCORRECTED 
Hf / 
00650 | 0021| 02 |15 | 960 | 07 Tn noe nee 2651 


Hum eee cLouD SEA 
[TYPE amt.| DIR. | AMT. 
| 
a6 | ozlel7 = 0 
IP SUBSURFACE OBSERVATIONS 
SAMPLE T°c S%o ot = AD 
DEPTH (M) | v vy Vv v 
0000 Oil Sys} B2n82 26 43 0 000 4708 5 
0000 -01 58 B32 Be 26 43 4708 5 
0010 — Ole e5)8) B72 2 26 43 10 016 4709 1 
0010 =O1) 58 32 82 26 43 4709 1 
0019 -O1l 54 32 C2 26 42 4710 2 
0020 -01 55 ge SS) 25 36 0) O32 4710 9 
0029 -0Ol 64 34 10 27 46 4714 8 
0030 =O 16)5: 34 11 2 AY 10). O42 4714 8 
0049 -01 75 34 19 2 att 4714 7 
0050 -01 75 BA ALS) 27 54 |0 054 4714 7 
0073 -0O1 69 34 22 Zt 'Xe) AUN. 2 
0075 -0O1l 69 34 22 PAT SHS) |Ko) (elev i/ AYU 3 
0097 {01k (ayal 324 24 Au Xx} 4719 9 
0100 =91 59 34 25 Pq Sis} \Ko) {o)tsi(o) 4720 5 
0147 -01 19 34 32 2 zs) 4729 9 
0150 == (ee 34 32 2 ze \0) OS 4730 8 
0196 -00 47 34 38 BY '3) 4744 2 
0200 -00 43 34 39 27 66 0 127 4745 1 
0250 00 08 34 47 731 TO) |Ke) ales} 4756 3 
0295 oO 51 34 54 2 WS 4765 7 
0300 00 57 34 55 2A 4S © W983 4767 O 
0395 O01 38 34 70 AT 1330) 4785 3 
0400 Oner39. 34 70 Pai {si0) Ke}, ZX)! 4785 8 
0495 O01 48 Za oa 27 80 4792 8 
0500 01 48 34, Tk 2Y BO lO 235 4793 1 
0574 01 44 BVA 1/2 Ou (shi 4797 0 
90600 Ol 42 ey 1/2 Al il lo) 2oV 4798 2 
0766 Oi 2 324 73 Ot ths) 4805 8 
0800 Ol 22 Bias 2h BS lo)’ B29 4807 2 
0959 (oil, {0)7/ 
1000 O01 04 34 72 27 84 |0 388 4816 4 
etd): 00 94 34 72 Zu (3) 4823 9 
1200 00 91 34 72 27 85 |0 446 4826 3 
1442 00 79 34 12. 27 86 4838 9 
1500 00 76 34 72 Ay Be |e) Seal 4841 9 
1927 00 56 34 70 27 85 4864 2 
2000 00 53 34 70 2 tie —|Ke) Oe) 4868 1 
2416 00 40 240 BY ES 4890 8 
2500 00 38 34 71 OU BI | Nol EOL 4895 5 
2514 00 38 34 71 AT {sh1/ 4896 3 
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SURFACE OBSERVATIONS 


| DATE POSITION SONIC MAX. 


DEPTH SAMPLE 


DAY YEAR HOUR | LATITUDE LONGITUDE UNCORRECTED | DEPTH 
° / ° 
16 960 Ol | Tals BS 101 


CLOUD | 


STATION 


MoO. 


dH AMT. | DIR. tC b cot. | TRANS. 
l618| oo 
SUBSURFACE OBSERVATIONS 

SAMPLE T°c S%o ot = AD Ozmi/l | Ve 
DEPTH (M) v Vv v Vie 
0000 |=01 56 33 36 26 87 |0 000 4709 1 
0000 |-01 56 33 36 26 87 4709 1 
0010 |-01 64 33 38 26 88 |0 012 4710 6 
0010 |-01 64 33 38 26 88 4710 6 
0020 |-01 63 33 58 27 04 |0 023 4712 2 
0020 |-01 63 33 58 27 04 4712 2 
0030 |-01 61 33 58 | 27 04 |0 033 4713 1 
0030 |-01 61 33 58 27 04 4713 1 
0050 |=01 46 33 81 27 22 |0 052 4717 6 
0050 |-01 46 33 81 DY 22 4717 6 
0075 |-01 45 34 05 27 2 \0) Oil 4720 3 
0075 -01 45 34 05 27 42 4720 3 
0100 |-01 60 34 12 27 48 |0 087 4719 8 
0100 -01 60 |*34 69 |*27 94 4722 2 
0150 |-01 50 34 20 27 54 |0 116 4724 7 
0150 |-01 50 34 20 27 54 4724 7 
0200 |-01 51 34 22 27 56 |0 142 4727 6 
0200 |-01 51 34 22 27 56 4727 6 
0250 |-01 19 34 29 27 60 |0 168 4735 9 
0300 |-00 55 34 41 27 68 |O 190 4749 3 
0300 |-00 55 34 41 27 68 4749 3 


SURFACE OBSERVATIONS 


DATE POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
MO. | DAY | YEAR HOUR LATITUDE | LONGITUDE UNCORRECTED | DEPTH 
° / ° / 
0023 | 02 |16 960 05 71 =47S 099 55.W 0165 Ol 
iS) ATER 
Aaa TS AIR TEMPERATURE | 0. cLouD EA | SWELL w 


HGT. 


DIR. AMT. | DIR. AMT. COL. | TRANS. 
i 


24 84 DE ZA aaa Ty 92 Of || © y's 00 | 0 | 


SAMPLE Ozmi/ 


DEPTH (M) Vv 
0000 -O1 66 
0000 -01 66 
0010 = On ON/, 
0010 SO)3b (S7/ 
0020 SOG) 


0020 =O 63 
0030 =O 162 
0030 -0O1 62 
0050 Oil 3S) 
0050 S@il BS 
0075 -0O1 46 
0075 -0O1 46 
0100 oil BO) 
0100 -01 50 
0125 oil Bak 
0150 —0) i> 5s) 
0150 oil BS 


NNOWNUNFFEFNMNNWWDODOWAWW 
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STATION 


SURFACE OBSERVATIONS 


POSITION 


LATITUDE 


HUMID- | WeaTHER 


CLOUD 


LONGITUDE 


SONIC 
DEPTH 


UNCORRECTED 


MAX. 
SAMPLE 
DEPTH 


Hoy pir. | amt. | oR. | AMT. COL. | TRANS. 
SAMPLE T°c S%o ot Ormi/ 
DEPTH (M) vy Vv 
0000 -01 53 33 54 27 O1 4712 4 
0000 -01 53 33 54 2y @al 4712 4 
0010 -01 43 Bs) SO) 2m, 102 4714 7 
0010 — O43) 33} BS ZY Of 4714 7 
0020 -01 43 33 61 i CXS Ko) @Za 4715 5 
0020 =O 43 33 61 27 06 4715 5 
0030 -01 15 oj) Gal foul @il \fo) X0)zi(0) 4721 3 
0030 =O) 15 es) hal 2 2a 4721 3 
0050 -01 21 33 94 27 32 |0 046 4722 1 
0050 -01 21 323 94 2 B32 4722 1 
0075 -O1 43 34 10 27 46 |0 064 4720 9 
0075 -01 43 34 10 27 46 4720 9 
0100 So)il Git 34 14 ZY SO \o O72) 4719 7 
0100 -0O1 61 34 14 21 So) 4719 7 
0150 -01 69 34 16 Cu Bil io) ilfolts} 4721 5 
0150 -01 69 34 16 Qt Bal 4721 5 
0200 =O) 16/2 34 20 27 54 |0 136 G25) i. 
0200 -01 62 34 20 27 54 4725 7 
SURFACE OBSERVATIONS 
1.) DATE POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. | Mo. | DAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 
iL 
boeso 0025 | 02 he 960 16 48S 09 50W. 0241 03 
WIND meee slots AIR TEMPERATURE | 4.5 cLouD WATER 
Ge |) SS Neen | WET ¥ my we [TYPE AMT. AMT. COL. | TRANS. 
24 | 82 | 55 9| 56 0 —_ 0 
SUBSURFACE OBSERVATIONS 
SAMPLE °C %o ot = AD OzmI/I Ve 
DEPTH (M) | Vv v Vv M 
go —-O1 66 323 74 2 Mh 0) OOo sti 2 
0000 =O1 66 Bh) 7/cs 2 Ty Griplelee: 
0010 -01 58 32) 73 2 ANS 0 009 fake 1 
0010 FO) 2s) Bie) 7/3) amt is 4713 1 
0020 =O) 5/7 Be; fe 2 24 \0) Ons 4714 2 
0020 -O1 57 Be) (32 27 24 4714 2 
0030 -01 60 BB S9, Dil 29) 0 026 4714 6 
0030 -01 60 3)5), SS) 2 29 4714 6 
0050 —O1 55 33 98 27 36 |0 O41 4717 O 
0050 —O1 55 33 98 2 BO 4717 O 
0075 —=Ol 62 34 07 27 44 |0 058 4717 7 
0075 -O1 62 324 O07 27 44 Gitar Wt 
0100 —O1 67 34 09 27 46 0 O74 4718 5 
0100 —O1 67 34 09 27 46 4718 5 
0125 =O01 63 34 14 2th 20) 4720 9 
0150 -O1 68 34 18 At BB QO 103 472. 7 
0150 -O1 68 34 18 Rt as 4721 7 
O75 -O1 66 324 21 An 3 4723 7 
0200 -01 67 34 23 Dy BT (0) ibZ}(0) 4725 1 
0200 -01 67 34 23 BU Dif 4725 1 
0250 -01 24 324 28 2Y (0) | wo 4735 0 
0250 =—O1 24 324 28 2 ©O 4735 0 
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SURFACE OBSERVATIONS 


POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
UNCORRECTED | DEPTH 


9026 | 02 


ANEMO. AIR 
HQT. PRESS 


DRY VW WET W 


24 89 Oa 7 || BS 3 


Ozmi/I Ve 


SAMPLE T°C 
DEPTH (M) vy 


< 


0000 Sol @il 4711 1 
0000 Onliner 4711 1 
0010 = ONSRGn 4711 7 
0010 =O) 62 4711 7 
0020 SOE Tal 4710 7 
0020 SO) al 4710 7 
0030 Soi 2S 4719 3 
0030 So 2B 4719 3 
0050 -01 40 4719 4 
0050 -01 40 4719 4 
0075 -01 60 4718 2 
0075 -01 60 4718 2 
0190 -O1 56 4720 4 
0100 -01 56 4720 4 
0150 Soil @&) 4721 5 
0150 -0O1 69 4721 5 
0200 -01 64 4725 5 
0200 -01 64 4725 5 
0250 Sot 23 4734 4 
0250 =O 28 4734 4 
0300 -00 40 4751 5 
0300 -00 40 4751 5 
0350 00 04 4761 6 
0400 00 36 34 53 2U U3 (0 227 4769 7 
0400 09 36 34 53 Au U3) 4769 7 
0450 00 69 34 60 QU Ui 4777 9 
0500 OO 87 34 62 2y Uy i) 26s) 4783 7 
0500 00 87 34 62 Qtr Ui 4783 7 
0550 01 00 34 66 2 9 4788 8 
0600 01 03 34 66 2 VS) \o) 297 4792 2 
0600 OnwO3 34 66 2U v9 4792 2 
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SURFACE OBSERVATIONS 


| DATE POSITION 
STATION 
| MO. DAY | YEAR HOUR LATITUDE LONGITUDE 


©0274 oz aie scone enol |mme7as 


SONIC MAX. 
DEPTH SAMPLE 
UNCORRECTED | DEPTH 


ANEMO. AIR 
HGT. PRESS 


AOL ol Soa) on oz 


SUBSURFACE OBSERVATIONS 


8%o ot | = AD Oami/ Ve 
v v Vv v v 


SAMPLE 
DEPTH (M) 


33 66 | 27 11 |0 000 as7plt2el 

30 GG |) 27) Dil 4712 1 

33 65 | 27 10 |o 010 4712 5 

33 65 | 27 10 4712 5 

35 6y || 27 12 | One) 4712 4 

0020 |-01 64 | 33 67 | 27 12 4712 4 
0030 |-01 61 | 33 72 | 27 16 |o 029 4713 7 
0030 |-01 61 | 33 72 | 27 16 4713 7 
0050 |-01 41 | 33 88 | 27 28 |o 046 4718 7 
0050 |-01 41 | 33 88 | 27 28 4718 7 
0075 |-01 50 | 34 10 | 27 46 |o 064 4719 8 
0075 |-01 50 | 34 10 | 27 46 4719 8 
0100 |-01 59 | 34 15 | 27 50 |o 079 4720 0 
0100 |-01 59 | 34 15 | 27 50 4720-0 
ONSO |eOl Sy | SA BN || 27 5S | 207 4723 6 
0150 |-01 57 || 34 21 | 27 55 4723 6 
0200 |-01 47 | 34 25 | 27 58 |o 133 4728 3 
0200 |-01 47 | 34 25 | 27 58 4728 3 
0250 |-01 28 | 34 27 | 27 59 |o 158 4734 4 
0300 |-00 86 | 34 34 | 27 63 |o 182 4744 2 
0300 |-00 86 | 34 34 | 27 63 4744 2 
0400 00 65 | 34 60 | 27 77 |o 222 4774 4 
0400 00 65 | 34 60 | 27 77 4774 4 
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SURFACE OBSERVATIONS 


POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
LATITUDE LONGITUDE UNCORRECTED | DEPTH 


TYPE| AMT.| DIR. 


el4lool o| 


SUBSURFACE OBSERVATIONS 


Ozmi/ 


FPRPOOrFPrPFUUFRPOONNDADDAAOVONINUWY 
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STATION 


0029 | 02 


ANEMO. AIR 


SURFACE OBSERVATIONS 


SAMPLE 
DEPTH (M) 


0075 
0075 
0100 
0100 
0150 
0150 
0200 
0200 
0250 
0300 
0300 
0400 
0400 
0450 


POSITION SONIC MAX. 
DEPTH SAMPLE 
° ° 
27 960 19 71 18 100 18W 0457 05 
AIRTEMPERATUREY Vuynp= | cLouD | 
HaT. | PRESS Gui? TYPE| AMT.| DIR. ; 5 | |cou.| trans. 
= AD O2mi/\ VA 
v 
0 000 4707 5 
4707 5 
0 015 4708 5 
4708 5 
028 4709 8 
4709 8 
038 4713 5 
4713 5 
050 4714 9 
4714 9 
-01 70 34 18 2 BB \ko) Cs) 4717 0 
=—01 70 34 18 2y Bs 4717 0 
-01 60 34 22 Zi Om Om Os 4720 2 
-01 60 BVA 22 27 56 4720 2 
oil 2S) 34 28 27 60 |0 104 4728 3 
ail 29 34 28 27 60 4728 3 
-00 89 34 34 27 63 |0 128 4737 8 
-00 89 34 34 27 63 4737 8 
-00 27 34 45 27 70 |O 149 4750 8 
00 28 34 55 Oy US. |e) sexe 4762 6 
00 28 34 55 2y VS 4762 6 
(o}s ie -) oyA T/A 2 32 \Ke) Aol 4782 9 
ONES, 34 71 27 82 4782 9 
01 19 34 72 2Y 32) 4785 9 
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SURFACE OBSERVATIONS 


POSITION 


STATION 
LATITUDE 


SUBSURFACE OBSERVATIONS 

SAMPLE S%o ot = AD Ozmi/ Vy 

DEPTH (M) Vv Vv Vv 
0000 =O es 32569 26 28 |0 000 4714 1 
0000 Ob 3S 3265 26 28 4714 1 
0010 -01 15 aa o>) 26 28 |0 018 4715 1 
0010 (oak al 5} 324 9%) 26 28 4715 1 
0020 =O 9 a4 V3 26 34 |0 035 4715 4 
0020 —(o)ah: ab) 32 73} 26 34 4715 4 
0030 -O1 24 32 99 26 55 |0 051 4716 4 
0030 -O1 24 3299 26 55 4716 4 
0050 (0) se (=) 35) ©)8) AU 32 (0) Ox/3} 4716 6 
0050 -01 56 33) 98 2U 32 4716 6 
0075 -01 22 34 13 27 48 |0 090 4724 3 
0075 Ko) 22 34 13 27 48 4724 3 
0100 -00 11 34 28 ZU BS) |(0) sl) 4743 6 
0100 00} ala 34 28 a1 2)8) 4743 6 
0150 00 78 34 42 ZU Sak |(o)- s¥s)(0) 4760 7 
0150 00 78 34 42 27 61 4760 7 
0200 st ak 34 51 27 66 |O 154 4770 4 
0200 On 2 34 51 27 66 4770 4 
0250 O01 42 34 56 Cl) Xe} lf) 17/5} 4776 7 
0300 Ol 58 34 60 2YU Uk jlo BOE 4782 2 
0300 01 58 34 60 QU Tal 4782 2 
0400 jill 7 34 66 27 74 |0 236 4791 2 
0400 Oil 1/7 34 66 27 74 4791 2 
0500 01 84 34 71 2U UU. |O, 273 4798 4 
0500 Ol 84 34 71 QU UU 4798 4 
0600 (jal Bal 34 72 27 78 |O 308 4803 9 
0600 01 81 34 72 27 78 4803 9 
0700 01 80 34 74 27 80 4809 8 
0800 Ol 66 324 74 2U Bil | Bre 4813 7 
0800 O01 66 34 74 27 81 4813 7 
1000 @)it) Bs) 34 75 2m 83 0°44) 4824 0 
1000 @it HS 34 75 27 83 4824 0 
1200 O01 41 34 75 27 84 |0 5904 4833 9 
1200 Ol 41 34 75 27 84 4833 9 
1500 01 16 34 74 27 85 |0 596 4848 0 
1500 01 16 34 74 27 85 4848 0 
1900 00 94 34 73 27 85 4868 4 
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SPEED 


Ea ie 


00650 | 0031 


MO. | DAY 


DATE 


YEAR 


SURFACE OBSERVATIONS 


03 |o2 


| 


960 


HOUR 
04 


ANEMO. AIR 


HGT.’ PRESS 
DIR. 


09 


Gon eeauullise 


Si 


LATITUDE 


POSITION 


LONGITUDE 


458 


SONIC MAX. 
DEPTH SAMPLE 
UNCORRECTED | DEPTH 


CLOUD 


SWELL 


= AMT.| DIR. 


COL. | TRANS. 


03 


AMT. DIR. AMT. 


SAMPLE 
DEPTH (M) 


0086 
0100 
0129 
0150 
0173 
0200 
0250 
0265 
0300 
0362 
0400 
0462 
0500 
0533 
0600 
0712 
0800 
0894 
1000 
1076 
1200 
1358 
1500 
1838 


SUBSURFACE OBSERVATIONS 


S%o 
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2 AD 


PURE UO FHF ER RE RPFEFUNUUADIAWMWDAAWMAMAIANNANDOANAN 


O2zmi/ 


4753 
4755 
4753 
4750 
4746 
4745 
4755 
4764 
4770 
4780 
4782 
4785 
4790 
4794 
4798 
4800 
4802 
4807 
4813 
4818 
4823 
4828 
4832 
4838 
4845 
4852 
4869 


WDNOKrFRPFRDOUWOMFOUWOADAWHYHANYUNWFEWOANWNTYDONDNHP 


SURFACE OBSERVATIONS 


POSITION 


SONIC 
DEPTH 
UNCORRECTED 


STATION 


LATITUDE LONGITUDE 


mn le 


cLoup 
HUMID- |WeaTHER 
ITY 
TYPE | AMT. DIR. 
91 44 0 | Bir, 


SUBSURFACE OBSERVATIONS 


S%o =AD 

8 2 

8 z 

7 8 

i 8 
0020 00 72 33 66 Zit LON OMO ZH ve 1 4748 8 
0020 00 72 3366 24° O01 ys 4748 8 
0030 00 79 33 66 20 WO? Wor OBZ amon 4750 4 
0030 00 79 33 66 27 09 16 4750 4 
0050 00 80 33 68 2V- 2 (0) bys) Y 59 4751 8 
0050 00 80 33 68 27 02 a Sie) 4751 8 
0075 =O1 O77 Beh teal Cine ci ann | OP ONTa Y Se 4725 3 
0075 -01 07 Big} at 2 Gi Y 32 4725 3 
0100 —Olee28 Bie) {2h7/ QU 2u w UU 4723 7 
0150 00 34 34 08 2U SU |: sxe 6 67 4752 6 
0150 00 34 34 08 OU SY 6 67 4752 6 
0200 Ol 41 34 25 27 44 |0 170 5 46 4772 3 
0200 01 41 34 25 27 44 5 46 4772 3 
0250 01 71 34 34 2 Bo |0), Zoe 4 94 4780 0 
0300 (jal Sal 34 42 2 D4) 02332 4 56 4786 3 
0300 O01 91 34 42 27 54 4 56 4786 3 
0400 02 01 34 53 Zit @2 4 19 4794 1 
0500 02 08 34 58 27 65 |0 334 4 01 480] 3 
0500 02 08 34 58 27 65 4 01 4801 3 
0579 02 08 34 62 27 68 4 01 4806 2 
0600 02 08 324 63 QUE) NO) BO 4 02 4807 5 
0773 02 04 34 69 27 74 4 13 4817 4 
0800 02 03 34 70 27 75 |0 463 4 15 4818 9 
1000 01 90 34 72 27 78 |0 540 4 27 4829 0 
1162 jal 7/3) BWANT() 27 80 4 32 4836 5 
1200 Qin 72 34 73 2 8.One | ORES 4 31 4838 3 
1457 Ou BS 34 74 27 82 4 25 4851 1 
1500 01 52 34 74 Bip 32 \(0), aks) 4 25 4853 3 
V9.5 Oak al 34 73 27 84 4 29 4875 4 
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SURFACE OBSERVATIONS 


DATE | 
STATION 
MO. | DAY YEAR HOUR - LATITUDE 
° / 
0033 | 03 loz 960 21 65) BilS 


AIR TEMPERATURE 


POSITION 


ANEMO. AIR 
HQT. PRESS 


WATER 


DRY W | WET W COL. | TRANS. 
24 83 00 7| 00 3 
- SUBSURFACE OBSERVATIONS 

SAMPLE =ZAD Ozmi/ Ve 

DEPTH (M) v 
0000 33 71 26 99 |0 000 7 64 4761 0 
0000 33 71 26 99 7 64 4761 0 
0009 33 72 27 00 7 42 4761 7 
0010 33 72 2 a) |e) @alal 7 42 4761 8 
0019 01 59 33 72 27 00 7 42 4761 9 
0020 01 59 33 72 27 00 |O 021 7 42 4762 0 
0028 01 60 33 71 26 99 7 39 4762 5 
0030 01 62 33 71 26 99 10 032 7 39 4762 9 
0047 01 62 33 72 27 00 7 41 4764 0 
0050 Ol Siz 33 73 2a One OMOS4 7 44 4763 5 
0071 01 23 33 81 OY NO 7 88 4760 1 
0075 01 18 33 84 27 12 |0 079 7? Sal 4759 7 
0094 00 95 33 96 27 23 7 39 4757 9 
0100 00 88 33 97 27 23. \0) Lod a ShT 4757 3 
0142 00 63 34 03 yeh a Wal 4756 3 
0150 00 64 34 04 BU G2 |KO) alt 7 04 4756 9 
0189 00 82 34 10 27 36 6 61 4762 2 
0200 01 01 34 13 PU Sr No). 7G 6 34 4765 8 
0250 0171 34 25 DYE No} Qs} 5 34 4779 6 
0284 02 00 34 32 27 45 4 86 4786 2 
0300 02 01 34 34 27 46 |0 246 4 76 4787 4 
0380 02 05 34 43 27 53 4 36 4793 1 
0400 02 07 34 45 27 55 10 306 4 30 4794 7 
0478 O2snli2 34 51] 27 59 4 11 4800 3 
0500 02 13 34 52 27 60 |O 361 4 08 4801 8 
0566 @2 aS) 34 56 27 63 4 02 4806 2 
0600 02 15 34 57 27 64 |0 412 4 00 4808 2 
0755 (yan Wy 34 64 2. YO 3 97 4817 3 
0800 @2Q is 34 66 27 71 |0 504 399 4819 9 
0945 02 06 34 72 27 76 4 06 4828 1 
1000 02 03 34 72 27 77 |0 586 4 10 4830 9 
1135 0194 |*34 57 |*27 65 4 19 *|4837 0 
1200 01 90 34 73 27 79 |0 662 4 22 4841 0 
1423 01 74 34 74 PY Bal 4 30 4851 9 
1500 01 69 34 74 27 B31 0). 772 4 32 4855 7 
1911 01 39 34 74 27 83 4 42 4875 7 
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SURFACE OBSERVATIONS 


POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
LATITUDE LONGITUDE UNCORRECTED | DEPTH 


° 


/ 
9034 | 03 64 55S 


Pe TA (aie CLOUD SEA SWELL ia [waren 
ewe || FREES ny = amT.| piR. | AMT. | DIR. | amr. COL. “ 
24 85 92 ORIG 2 Or 4 | U 
| 
MPL! Ozmi/l Ve 
’ ’ i | 
tf. Bhs) 4769 8 
3S} 4769 8 
7 Bl 4770 5 
ve. shal 4770 5 
SiO) 4770 4 
ef BO) 4770 4 
ve Bal 4771 1 
tf Bal iil Ss} 
WB 4772 6 
asia: STi If 
ae: 4769 6 
Y. BS 4768 2 
| Slo) 4755 5 
uv Bo) 4755 6 
7 42 4758 3 
39 4758 5 
6 92 4761 6 
(6). teh al 4763 1 
Giz) 4777 0 
By alts} 4785 8 
SB) 2 4786 4 
4 46 4794 6 
4 44 T/ Say at 
4 20 4800 8 
ein) alesion 5 
4 08 {4803 7 
4 02 4808 7 
397 ‘laanls 0 
398 |4819 9 
4 00 4824 1 
4 07 4831 3 
g 4834 6 
1200 01 98 34 71 27 76 |0 693 4 17 4842 0 
a3 219) 01 90 Bus 7/3) Ar v9 4 23 4848 6 
1500 Onl 8} 34 73 2 US) 0 809 4 30 4857 0 
1804 jal SS} 34 73 a7h » tayil 4 40 4871 7 
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ee SURFACE OBSERVATIONS 


ONGITUDE 


H.O. | DATE POSITION 
REF. STATION 
NO. MO. DAY YEAR HOUR LATITUDE u 
/ 
00650 | 0035| 03 |o3 | 960 | 12 64 095 | 095 


° 7 
O2W 


aD ANEMO. AIR 


HGT. PRESS 


89 


SUBSURFACE OBSERVATIONS 


SAMPLE T°c S%o ot = AD 
DEPTH (M) Vv vy v v 


0000 02 45 33 83 27 02 |0 000 
0000 02 45 33) 783 20 (2 
0009 02 56 33 83 27 Ol 
0010 02 56 gs) 8) 27 01 |j0 011 
0018 02 56 25) (3) 27 Ol 
0020 02 55 33, 3s Zu Ok j(0) Zdl 


0027 02 54 Zo) 3} 27 O01 
0030 02 55 3383 27 01 |0 032 
C045 @Q2 By 33 83 27 01 
0050 02 55 33 84 Zr 02 |) OFs 
0067 02 50 330 817; 27 05 
0075 02 22 33 90 27 10 |0 078 
0090 jst oy) 3395 QU wt 
0100 01 60 33 97 2 ZO. Ko) aka 


0135 01 13 34 Ol 27 26 
0150 01 04 34 02 27 28 |0 143 
0180 00 97 34 04 27 30 


0200 01 12 34 07 2y sit |@ wes) 
0250 01 46 34 15 2 22) |) 2a 
0271 01 60 34 19 27 38 
0300 01 83 34 25 27 41 |0 257 
0363 O25 34 36 27 47 


0400 02 19 34 40 2 DONS On 3)22 
0458 @2 Ail 34 44 Ay 23) 
0500 02 18 34 46 AU Be) \Ko) Sisal 
0508 02 17 34 46 2 Ze) 
0600 02 13 34 52 27 60 |0 436 


0678 o2 10 34 56 27 63 
0800 02 09 34 61 27 67 10 536 
0850 02 08 34 63 27 69 
1000 02 06 34 67 2°12 |e) O22 
1024 02 05 34 68 2U UD 
1200 02 01 34 71 27 76 |0 708 
1290 Oil Oy 34 72 QU. Ui 
1500 01 85 34 73 27 79 |0 826 
1762 01 62 34 73 2y tal 
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PRPPPPPPPRPPEP PP PP UUOOOII IIIA AAAI ASN 


Ozmi/I 


Ve 


4773 
4773 
4775 
4775 
4776 
4776 
4776 
4777 
4778 
4778 
4778 
4775 
4770 
4767 
4763 
4762 
4763 
4767 
4775 
4779 
4784 
4793 
4796 
4800 
4802 
4802 
4807 
4812 
4819 
4822 
4831 
4832 
4842 
4847 
4858 
4870 


SONIC 
DEPTH 
UNCORRECTED | DEPTH 


<< 


NOWNUEPWERPIYUDANENNFOUNNDNDOONTDNNODFFLOONN 


SURFACE OBSERVATIONS 


H.0. DATE | POSITION SONIC 

REF. STATION DEPTH 

NO. Mo. | DAY | YEAR HOUR UNCORRECTED 
00650 | 0036 | 03 lo3 | 960 20 


WIND AIR 


COL. | TRANS. 


SAMPLE Sho ot =AD Oami/ Ve 
DEPTH (M) v v Vv 
3/3910) 2y OZ lo 090 Ye US) 4781 6 
33 90 2 O28 ye aS 4781 6 
33590 203 ele 4782 7 
0010 03 02 33)) So) i {05} |) Oslo) ales 4782 8 
0016 OBmo2 33) OO 2U os} i Ibe 4783 1 
0020 03 Ol B90) 2-03" |0) O21 aeelt6 4783 2 
0024 03 01 33 90 Zi 03 i ALS 4783 5 
0030 03 03 33); FO) 2 03> OM 03n aeli6) 4784 1 
0040 03 04 33) ‘YO 27 03 Vial 4784 9 
0050 OBS 33u90 2 O- |) O52 7 14 4785 3 
0059 03 03 33890 27 Os) 7 14 4785 8 
0075 02 70 ois} G3) Zi OG} \to> O73} v -22 4782 2 
0078 02 62 2) 3 2 Of) wv 2s 4781 2 
0100 Ol 58 33) 95) QU NS). He. alo)il i” 29 4767 5 
0118 Ol 08 ss) S)7/ 2U. 23) iy BS} 4761 3 
0150 Oa 34 00 27 26 |0 144 am ONG 4763 8 
0158 Or Us 34 01 2U 2e 7 00 4764 6 
0200 O01 28 34 08 2 Bil) NO) sae @ DO 4769 6 
0239 01 45 34 13 2 Bus 6 22 4774 7 
0250 jal BYE) 34 14 2 Ba: 0. 223) CmaliG 4777 0 
0300 OL 97 324 14 2y Sil |) 2oal 6 09 4785 9 
0323 34 19 5 74 
0368 02 24 34 36 27 46 Gai 4794 8 
0400 02 25 324 38 Al 23 10 B32 4 49 4797 0 
0411 OZN2i5 34 39 27 49 4 46 UST © Uf 
0496 o2 25 324 47 QU @) 4 19 4803 1 
0500 02 25 34 47 2 BS |O' S92 4 18 4803 3 
0600 O22a 34 53 27 60 |0 447 4 02 4808 9 
0624 02 20 34 54 2 Sil 4 00 4810 2 
0760 QZ) sts} 34 61 OU Ot 4 02 4818 3 
0800 QZ it 34 63 27 68 |0 546 4 02 4820 7 
0971 02 12 4 02 
1000 @2 iil 34 64 2r Vv |o G37 4 07 4831 7 
1200 02 02 34 66 2U U2 0 Vey 4 68 4842 4 
1369 01 92 324 68 27 74 Bb) (Sih 4851 1 


5 


SURFACE OBSERVATIONS 


STATION 


DATE 


MO. | DAY | YEAR 


POSITION 
| HOUR LATITUDE LONGITUDE 
/ ° 


0037| 03 loa | 960 | o2 | 62 


SONIC 
DEPTH 
UNCORRECTED | DEPTH 


SAMPLE T°c 

DEPTH (M) Vv 

0000 03 69 

0000 03 69 

0008 Os 73 33) 
0010 03 72 33} 
0015 03 70 33 
0020 03 71 33 
0023 03 72 33 
0030 OSR2 33 
0039 O38 73 33 
0050 OB RD9 335) 
0058 03 48 33) 
0075 OR I215 33 
0078 OBS. 3) 
0100 02 38 33 
One ar, 01 98 34 
0150 Ol 86 34 
0157 Ol 85 34 
0200 O02 06 34 
0237 02 16 34 
0250 02 14 34 
0300 @2Z* a3t 34 
0320 02 11 34 
0400 O29 34 
0409 02 21 34 
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342 


FREON NADAABDAAINNNXFBOBNANNOADANA 


Ozmi/l 


4792 
4792 
4792 
4793 
4793 
4794 
4794 
4793 
4792 
4790 
4789 
4779 
4774 
4775 
4775 
4781 
4785 
4785 
4788 
4789 
4795 
4796 


NDWUNUTORPWORDWDWWOWWNOMAWDOO0OW 


SURFACE OBSERVATIONS 


HO. DATE POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 
° / ° Vi 
O07 62 USS 095 22W 4938 05 


AIR TEMPERATURE CLOUD SEA SWELL 
WEATHER VIS. 


TYPE| AMT. DIR. | AMT. | DIR. | AMT. 


COL, | TRANS, 


02 6 | 8 0 | 4 | 


“N 


SUBSURFACE OBSERVATIONS 


SAMPLE T°c S%o ot = AD 
DEPTH (M) v v Vv 


Oami/i 


yf OZ 7 

7 05 U 

Z 7 O07 6 

0010 03 56 2339)3) 27 00 |0 011 7 08 4790 5 
0018 03 50 33.93) 27 01 i dL) 4790 2 
0020 Og. Bal Ss). Os) Zul ON ORO 2 i Oe) 4790 4 
0028 O3m53 3393) 27 00 7 08 4791 2 
0030 03 54 3)3) 8} ZT OOM | ONO32 nf OY 4791 4 
0047 035515 33893 27 00 emly2 4792 6 
0050 03853 3393) ile n OO} ONO5'3 gel 2. 4792 5 
0070 03 40 35), 93} ou @2 lal USTAdib = G) 
0075 03 05 33 94 27 06 |0 079 7 09 4787 2 
0093 02 06 Se) OG) Cama 7 04 4774 3 
0100 Ol 96 33 98 2 PUG O03 7 04 4773 2 
0140 Oil BS) 34 00 2U 23) YY OS 4769 7 
0150 One 5/2 34 00 AU (28). \I0). eA7/ a Or 4769 8 
0187 Ol 48 34 02 Zila e) Ss Sal AU, 
0200 jab By) 34 04 2 2X 10) wee 7/9) 4773 4 
0250 @il 7) 34 11 AU 30) i{0) Qi) er 2) 4780 2 
0281 Ol 92 34 15 2U 32 6 03 4784 1 
0300 02 01 34 18 27 34 |0 268 By 1/9) 4786 7 
0376 02 26 34 28 27 40 5 04 4795 3 
0400 02 30 34 31 27 42 |0 341 4 86 4797 4 
0472 02 31 34 38 27 47 4 51 4802 1 
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SURFACE OBSERVATIONS 


| POSITION 


REF. STATION 


NO. | MO. 


[00650 | 0039 | 03 


04 


960 


HOUR | LATITUDE 


° / 
12 | 61 41S 


LONGITUDE 


SONIC 
DEPTH 
UNCORRECTED 


4 | 
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CUS IC Cs oo Oo ES DS SS DD 


O2zmi/I 


Or@DO@ANrFwWOWOAODMNWOFANFPOFF FRPP 


SURFACE OBSERVATIONS 


POSITION 


ANEMO. 
HQT. 


AIR 
PRESS 


24 | 00 


SAMPLE 
DEPTH (M) 


STATION 


DATE | 
STATION DEPTH 
MO. | DAY YEAR | HOUR LATITUDE | LONGITUDE 
° / / 
0040 | 03 loa 960 | 16 Qi — WLS | 094 A 55W 4983 


MAX. 
SAMPLE 


COL. | TRANS. 


DAUD ADDAADDIANDDDDADAAHAHH ANA 


Ozmi/l 


00 
00 


9041 | 03 


WIND 


ANEMO. 


AIR 


NIWMADWANMEFNODOWDWWOUWAYO® 


SONIC 
DEPTH 
UNCORRECTED | DEPTH 


MAX. 
SAMPLE 


AMT. 


26 


5 DIR. 
4 


COL. | TRANS. 


SAMPLE 
DEPTH (M) 


DTDDODDDDDDAADADDDDAADAHDADAAHADH 


NOFOFANNDNOFOUNHKAUONWHENADN 


SURFACE OBSERVATIONS 


DATE 


STATION 


MO. 


DAY 


POSITION 


ONGITUDE 


9042 | 03 


05 


960 


YEAR HOUR LATITUDE = 
° 7 ° 
32S 092 


16 | 56 


ANEMO. 
HQT. 


AIR 


PRESS 


/ 
28W 


SAMPLE 
DEPTH 


SAMPLE 
DEPTH (M) 


0026 
0030 
0044 
0050 
0066 
0075 
0088 
0100 
0133 
0150 
0177 
0200 
0250 
0266 
0300 
0356 
0400 
0446 


2ZAD Ozmi/ 
© 0N0 (@ 73 
(13) 
6 50 
013 6 49 
6 49 
026 6 52 
26 75 > BS) 
23 72) |) Oe) 6 60 
26 75 6 62 
26 75 |0 066 BY) 
26 74 6 55 
26 74 |0 098 6 58 
26, 72 6 61 
25 Gz) |(o) weal 6 61 
2 SS) 6 61 
2679 ON 90 ( 3° 
2 @al 6 56 
27 01 |0 244 6 54 
QT OB One29/8 6 52 
2U Os) e) 92 
2Y¢ Oz {0) Beal @ DY 
2U Ws 6 60 
27 06 |0 457 6 56 
27 08 6 47 
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Ve 


NDONFRPHOFR YEP NFPVWAWDUUWUHWW FO 


STATION 


mo. | 


00650 


0043 


03 los | 


DATE 
DAY | yea 


SURFACE OBSERVATIONS 


POSITION 


SONIC 


HOUR LATITUDE LONGITUDE 
960 03 


DEPTH 
UNCORRECTED 


5121 


SAMPLE 
DEPTH (M) 


121 


054 


212 


FEE FOTN IDDAADAADAAHRGHAAHRAAAAHHAKAAAHAAAHKRA 


NFWANYHANDANUDUFUOUFUDOUONFHAFANFDUNOAAYTNNNDN 


SURFACE OBSERVATIONS 


POSITION SONIC MAX. 
DEPTH SAMPLE 
HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 


06 960 12 


SAMPLE 
DEPTH (M) 


6 5 
6 5 
6 9 
6 (0) 
6 iL 
6 2 
6 4 
6 0) 
6 8 
6 5 
6 8 
6 9 
0076 08 03 34 15 26 62 6 42 4854 7 
0100 06 74 34 17 26 82 |0 141 653 4839 8 
0114 06 20 34 18 26 90 6 56 4833 6 
0150 05 58 34 20 285 DP 0 Loo) @ 23 4827 6 
0153 05 54 34 20 27 00 Se 89) 4827 3 
0200 05 42 34 20 27 O1 |0 254 6 50 4828 4 
0232 05 34 34 20 27 02 6 49 4829 3 
0250 05 29 34 20 2a, 1035/0) 3 Or, 6 49 4829 7 
0300 05 20 34 19 Ary Os) |(o. Bel 6 50 4831 4 
0316 05 18 34 19 Qu (os) 6 50 4832 1 
0400 05 18 34 21 27 05 |0 468 6 34 4837 1 
0410 05 18 34 21 27 05 © gal 4837 7 
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SURFACE OBSERVATIONS 


| DATE POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
DAY YEAR HOUR | LATITUDE | LONGITUDE UNCORRECTED | DEPTH 
/ 
0045| 03 los |.960 | 02 | af oa7¢ | 089° o1w | sor4 


WATER 


ANEMO. AIR 


SPEED | DIR. nen GuLSS COL, ! TRANS. 
ae [oa | 
SUBSURFACE OBSERVATIONS 
SAMPLE ot SAD | Ozmi/I 
DEPTH (M) Vv v 
26) 103% 40h 1000 (3) abal 4886 9 
26: 03) sy oak 4886 9 
26 03 |0 020 Gaal 4887 5 
26 03 Grell: 4887 5 
26 04 |0 040 6 14 4887 5 
26 04 6 14 4887 5 
ZOi0!5en| ONO'S Gale. 4887 7 
Zoo) Gele2 4887 7 
0050 MO) ah 34 06 26 12 |0 099 le, JL 4885 4 
0050 MO) "751 34 06 As) We ay JL 7/ 4885 4 
0075 ots}. GS) 324 09 As) BO) |) WAZ 6 66 4860 9 
9075 08 55 34 09 26 50 6 66 4860 9 
0100 06 43 34 10 2S al ie) ala 7% 6 64 4835 5 
0100 06 43 34 10 26 81 6 64 4835 5 
0150 05 65 34 15 As Sey = Mo) 2S37/ sy Be) 4828 3 
0150 05 65 34 15 26 95 6 59 4828 3 
0200 oS. Zh5) 34 19 AY Ok 10, 292 6 49 4827 5 
0200 OS3i5 34 19 Pale Ont 6 49 4827 5 
0250 Ob 3'8 34 24 27 05 0 346 6 19 4831 1 
0300 05 40 324 26 ZU Wis |) Shere} 6 05 4834 4 
0300 05 40 34 26 721 10K) 6 05 4834 4 
0400 OS, wp 324 25 2 (0S 1), Sioyat @ 22 4836 5 
0400 OB, we 34 25 27 09 6 22 4836 5 
0500 04 90 B40 21 ZU 1oxss= \Ko) a0} i 2G) 48139 3 
0500 04 90 34 21 27 08 6 26 4839 3 
0587 04 67 324 24 Ay Als} Bb) Sif} 4841] 5 
0600 04 63 34 24 21 Ea 0) > TON T/ 5 Sit 4841 7 
0783 04 06 34 28 2a 23) 5 01 4844 9 
0800 04 O1 34 29 27 24 |0 897 GVigis 4845 3 
0979 03 54 34 35 2a 3G Gaasy)s 4849 6 
1000 03 48 34 36 2 Zs) 1 069 25} 4850 0 
1176 03 O07 34 45 27 46 3°69 4855 1 
1200 03 04 34 46 27 4&7 1 220 3 64 4856 1 
1472 (074) 703) 34 56 2 BS 3 23 4868 3 
1500 02 70 34 57 Zait BS) 1.4175 5) (2) 4869 6 
1968 (74 2a 34 63 27 68 3) 2b) 4890 5 
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SURFACE OBSERVATIONS 


POSITION 


STATION 


LATITUDE | LONGITUDE 


SAMPLE O2mi/\ 
DEPTH (M) 
5 3 
5 3 
5 4 
5 V 
5 2 
5 4 
5 5 
5 9 
0039 1355 3395 25 49 5 82 4916 5 
0050 LH. Wg 34 00 25 99 |o 121 6 34 4890 1 
0059 09 69 34 03 26 27 6 61 4873 7 
0075 08 49 34 05 26 48 |0 166 6 67 4860 0 
0079 08 25 34 05 26 51 6 67 4857 3 
0100 O7 51 34 07 26 64 |0 204 6 59 4849 3 
0120 07 02 34 10 26 73 6 47 4844 3 
0150 06 78 34 16 26 Gil | 275 6 18 4843 2 
0161 06 69 34 18 26 84 6 10 4842 8 
0200 06 39 34 23 26 92 |0 332 6 04 4841 4 
0247 06 09 34 27 26 99 5 99 4840 4 
0250 06 O7 34 27 26 99 |0 389 5 99 4840 3 
0300 05 83 34 29 27 03 |0 444 5 99 4840 2 
0336 05 69 34 29 2Y OS 5 99 4840 5 
0400 05 50 34 27 27 06 |0 551 6 O7 4841 7 
0431 05 42 34 27 27 07 Se UL 4842 5 
0448 *05 47 34 27 |*27 06 6 24 *14844 1 
0500 05 29 34 26 27 08 |0 656 6 18 4844 8 
0600 05 06 34 25 27 10. 10. 7Gi, 5 99 4847 6 
0600 05 06 34 25 2 NO 5 99 4847 6 
0751 04 64 34 26 27 15 5 49 4850 9 
0800 04 40 34 27 27 19 |0 962 5 20 4850 5 
0904 03 96 34 31 27 26 4 65 4850 8 
1000 03 64 34 36 27 34 /|1 141 (4 22 4852 3 
1136 03 27 34 42 27 42 3 72 4855 4 
1200 03 13 34 45 27 46 |1 296 3 53 4857 4 
1500 @2 Wi 34 55 27 57 1/1 496 297 4869 6 
1534 02 69 34 56 27 58 2 94 4871 4 
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H. 0. 
REF. 
NO. 


STATION 


DATE 


SURFACE OBSERVATIONS 


POSITION 


00650 


WIND 


SPEED 


DIR. 


0047 


ANEMO. AIR 
HQT. PRESS 


SAMPLE 
DEPTH (M) 


0000 
0010 
0010 
0019 
0020 
0028 
0030 
0046 
0050 
0070 
0075 
0093 
0100 
0140 
0150 
0187 
0200 
0250 
0284 
0300 
0382 
0400 
0480 
0500 
0540 
0600 
0721 
0800 
0902 
1000 
1084 
1200 
USD T/ 
1500 
1818 


SONIC 


MAX. 
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DEPTH SAMPLE 
MO. DAY HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 
03 oe 084 21W | 3292 | 19 
HUMID- eerce CLOUD SEA | SWELL 
TYPE| AMT.| DIR. | AMT. DIR. | AMT. 
02 | Cnn mol 
SUBSURFACE OBSERVATIONS 
S%o | | = AD Oami/l Ve 

v Vv 

87 25 19 |0 000 569 4925 9 

14 66 ys) (237/ 733) LS) 5 69 4925 9 
14 66 3s) G)7/ 25 19 |0 028 Bye 7/ ak 4926 4 
14 66 3s)" fh 7/ 2s WE) Siealel 4926 4 
14 64 BS} {3 7/ 25) 2.0) By 7/al 4926 8 
14 62 93° S7/ 25% 7X0) © No) S56) By 2 4926 6 
14 48 35) 7/ 25) 2s) By 7D 4925 6 
14 46 Bz). S71 25 24 |0 083 Bb 2 4925 5 
14 26 2)5), (7/ 25 28 Seawall 4924 3 
3} abal 33 89 215) BS) Ka) WN aKe 595 4912 1 
(OS), 2b7/ 25) 2S) 26 129 6 60 4867 7 
08 95 33) YO 26 33 10 188 i BZ 4865 4 
OSmesh 33 98 26 45 ©) Qe) 4858 6 
08 19 3399 26 47 10 229 6 18 4857 5 
07 58 34 05 26 61 B 7fal 4852 5 
O7 44 34 08 26 65 |0 304 BS) 4851 4 
Oe, SS Bs 1b 7/ 26 719 255 SY) 4847 7 
06 79 34 18 26 82 (0) Zh 7/ak 4 98 4846 4 
06 27 34 23 25 93} \0) siz By \{0)3} 4842 8 
05 99 3425 26 98 5 06 4841 2 
05 90 34 26 27 00 |0 489 5. 25 4841 0 
OS) Sal Seal 27 06 5 82 4840 7 
05 46 34 26 2 Of 0) S97 B73} 4841 1 
OS 23} 34 25 27 08 5 66 4842 7 
OS. 7 34 25 27 08 0 702 5 78 4843 1 
05 06 34 25 2Y VO 5) 99) 4844 0 
04 89 34 25 2 2 0 806 By 3) 4845 3 
04 52 34 26 2 NG b) Shai 4847 4& 
04 25 34 28 By 2a 1 002 4 90 4848 5 
03 90 34 32 27 28 4 44 4849 9 
OS 34 37 Qt ZY) i a AY 4 07 4851 1 
03 30 34 41 ip al 32°79 4852 7 
@3 ital 324 47 27 47 Daeesi28; 3 41 4857 2 
02 87 34 53 2 BU B05 4863 3 
OZ. 6 7/ Cl Sao 21 BS) il. 32S} BOS 4869 1 
02 29 34 62 2y Ot 3 04 4882 8 


STATION 


DATE 


SURFACE OBSERVATIONS 


POSITION 


MO. | DAY | YEAR | HOUR 


LATITUDE 


LONGITUDE 


looes0 | 0048 | 03 Joo 


ecomeoa iian 


/ ° / 
245 = 32W 


SONIC 
DEPTH 
UNCORRECTED 


MAX. 
SAMPLE 
DEPTH 


DEPTH (M) 


0020 
0027 
0030 
0045 
0050 
0067 
0075 
0089 
0100 
0134 
0150 
0178 
0200 
0250 
0268 
0300 
0360 
0400 
0439 
0454 
0500 
0590 
0600 
0742 
0800 
0901 
1000 
1149 
1200 
1500 
1605 
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1 402 
1 601 


ODWDWDOFFEFEFONTTVODHMNUVUNTHHTTIDADABDDDVIIAIGIIIIY 


AIR TEMPERATURE CLOUD SEA 
ANEMO. AIR HUMID- pa | 
alee ERESs DRY V WET ¥ Lay = DIR. | AMT. 
24 12 20 5 UY 8 | Te 01 | © || 2 || @2 3 
SUBSURFACE OBSERVATIONS 
SAMPLE Ozmi/l Ve 


4946 
4946 
4946 
4946 
4947 
4947 
4947 
4944 
4928 
4919 
4895 
4890 
4883 
4879 
4868 
4864 
4857 
4855 
4850 
4849 
4847 
4846 
4847 
4846 
4846 
4847 
4849 
4849 
4850 
4850 
4851 
4852 
4855 
4857 
4868 
4874 


<< 


KPONDDEAMDFWENOADOKYPFHANAUWODWN®AYW NM @®NNA 


SURFACE OBSERVATIONS 


DATE POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
MO. DAY | YEAR HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 
° / ° / | | 
00650 | 0049 | 03 |10 960 15 39 04S 080 O2W 4023 18 
AIR TEMPERATURE CLOUD | SEA SWELL WATER 
ANEMO. AIR HUMID- WEATHER’ vis. 


HGT. PRESS ITY 


TRANS. 


i] 


DRY VW | WET W 


TYPE | AMT. 


02 | 24 16 20 4 | IE 3 90 Ol 6 | 8 


DIR. | AMT. = AMT. COL. 
als ia 


Ve 


SUBSURFACE OBSERVATIONS 


SAMPLE T°c OomiI/I 
DEPTH (M) 


5 8 

5 8 

5 2 

5 2 
0019 18 75 34 17 24 47 5310 4969 2 
0020 18 74 34 17 24-47 |0 070 528 4969 2 
0028 18 64 34 16 24 49 By 21/ 4968 6 
0030 18 46 34 15 24 53 |0 104 5 42 4967 0 
0047 16 53 324 04 24 91 629 4948 6 
0050 ey 3S) 34 03 25) 06) OF 168 6m 33) 4941 8 
0071 12 47 335/916 Ay Hal sy Sh 4906 5 
0075 te 29 33 96 2 YS |) 233 6 28 4904 7 
0095 11 49 335) “9)8) Aa) {38) yy OB) 4896 7 
0100 ial. 235} 33195 As) 92 \(0)  QteK3} OZ 4895 4 
0143 10 34 sJ5)' ONS 26 10 By 7/{0) 4886 2 
0150 10 23 331598 26 14 |0 389 56) 4885 4 
0191 09 54 34 O07 2S 32 BB vo) 4879 9 
0200 09 34 34 09 26) Bim (Oa 7:9 4 90 4878 1 
0250 08 30 34 20 26 62 0° 5518 4 12 4868 7 
0287 07 62 34 25 26 76 3 89 4862 5 
0300 O39 34 26 26 80 |0 628 4 00 4860 4 
0384 06 23 34 29 26 98 4 66 4850 5 
0400 06 11 34 29 27 00 |0 749 4 81 4849 9 
0482 05 64 34 28 2 0) 5 38 4848 5 
0500 05 58 34 28 27 06 |0 859 5 46 4848 7 
0522 05 50 34 27 27 06 By BS) 4848 9 
0600 Ob R2i5 34 26 2 10831089165 5), i 4850 2 
0698 04 88 34 26 2y NZ 522 4851 0 
0800 04 41 34 28 QT WS) — jh. aes7/ 4 65 4850 7 
0874 04 09 34 31 AY 22) 4 29 4850 8 
1000 03 57 34 38 27 36 |1 344 ey AS) 4851 4 
1052 03 40 34 4] 27 40 Seeoml 4852 2 
1200 03 16 34 48 27 48 |1 494 B) (0) 7/ 4857 9 
1322 02 98 34 53 QYy Bs) 2 80 4862 8 
1500 02 74 34 58 2Y OO): |i EK 2 84 4870 2 
1776 02 42 34 61 AY 2) 2 Ort 4882 1 
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SURFACE OBSERVATIONS 


H.O. DATE | POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. MO. YEAR HOUR | LATITUDE LONGITUDE UNCORRECTED | DEPTH 
° / ° / 
00650 9050 | 03 {10 960 23) | 36} 39S 078 22W 4023 


WIND AIR TEMPERATURE CLOUD | SEA 


ANEMO. AIR eal 


HGT. PRESS 


HUMID- 
ITY 


spec | DIR. DRY VW WET W TYPE} AMT.| DIR. | AMT. COL. | TRANS. 


24 14 Qa BN NS) 27 


03 | 27 291 3 


5 


es SUBSURFACE OBSERVATIONS 


ZAD 


S%o ot 


SAMPLE Oami/l 


DEPTH (M) v 
24 11 5 8 
24 11 5 8 
24 21 5) 6 
24 21 5 6 
24 3) 5 4 
24 31 5 4 
24 41 5 U 
24 41 5 7 
22) ET (0) 2h va sy 7) 4920 2 
0050 te Bal 338) Of 25 47 i 12 4920 2 
0075 Ne) 33.9 23° UU 0) 2st sy a) 4902 5 
0075 Zs 3kO) 38) OS) Os WY i We) 4902 5 
0100 al 2s 3396 (22) SUS (0) 226335) 5 89 4894 1 
0100 Wal 2s) 335916 25 94 5) 89 4894 1] 
0150 1L@ 22 33 96 (As) M2 |(0} BHEKS) 2) Bo) 4885 2 
0150 LO. 22 35) OG 26 12 D9) 4885 2 
0200 OS® 02 3399 26 35 |0 477 4 62 GOVE 7 
0200 09 02 35) OY) 26 35 4 62 4873 7 
0250 08 24 34 05 AS Bl |) BS) 3 BS 4867 3 
0300 O07 49 34 13 26 69 |0 634 3 16 4861 1 
0300 O07 49 34 13 26 69 By K6 4861 1 
0400 06 11 34 32 2 O02) 0. 760 4 56 4850 0 
0400 06 11 34 32 27 02 4 56 4850 0 
0500 }2) HE 34 27 27 05 |0 869 526) 4848 4 
0500 05 56 34 27 20 (0)5) 526) 4848 4 
0587 O}SR2!5, 34 26 27 08 5 49 4849 4 
0600 05 20 34 26 Av O28 |e 97S 5 46 4849 5 
0783 04 52 34 27 Ar ly 4 86 4851 2 
0800 04 45 34 28 QU VO Ni UIT 4 77 4851 3 
0980 Os 72) 34 36 2 32 3 93) 4852 6 
1000 03 68 24 37 2y Sus iil BV 3 86 4852 9 
1178 03 18 34 46 27 46 Bgl 4856 8 
1200 03 16 34 47 At Cs Mik x0) 3°26 4857 9 
1476 02 88 34 54 QU 25) 2 88 4870 6 
1500 02 85 34 55 Ath ley IME tf ak(o) 2 89 4871 6 
1974 O24 Ar 34 62 2U Ot 3 06 4891 7 
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REF. 
NO. 


SURFACE OBSERVATIONS 


DATE 


POSITION 


STATION 


HOUR | 


LATITUDE 


LONGITUDE 


MO. | DAY YEAR 
00511 03 |i | 960 


07 | 


° 


38 


12 


/ 
S 


° 
076 53 


W 


SONIC 
DEPTH 
UNCORRECTED 


4114 


WATER 


SWELL 
vis. 
pin, | AMT. 
| 8 


COL, | TRANS. 


6) 2 | 24 2 
[- —~<“—*~*:::SSCSS SUBSURFACE OBSERVATIONS 

ry 

SAMPLE TucC) Sho ot = AD O2mi/l Ve | 
DEPTH (M) v v v v Vv 
0000 20 10 | 34 14 | 24 10 {0 000 |5 29 ‘Ja980 5 
0000 20 10 34 14 24 10 5) 2S) 4980 5 
0010 20 (2 34° 13 Za) 0 038 iB) <Bhal 4980 4 
0010 20 02 ay 1S} 24 11 By Shih 4980 4 
0020 19 78 B15) 24 19 0 076 By sh2 4978 8 
0020 IS). THe} oy ils) 24°19 By B22 4978 8 
0030 19 49 324 2) 24 3))) (o)e ah als} Bs shal 4976 9 
0030 19 49 ot Zl 24 31 By shal 4976 9 
90050 14 53 324 00 25) si 0 176 i 4927 9 
0050 14 53 34 00 25) s\2 6 75 4927 9 
0075 12 42 35) O)7/ 25 73) 0 238 fa shal 4906 2 
0075 12 42 323 97 25) 3 6 31 4906 2 
0100 WH. Sal 35} OS 25 89 10 293 5 7) 4897 3 
0100 aL Bhat 333 OS) 25 89 By 7/9) 4897 3 
0150 OM 2I2 34 02 (Asy UT) |Ke) BSA By SiS) 4885 4 
0150 10) 2A 34 02 PAS auT/ Gy Z}9) 4885 4 
0200 08 98 34 12 26 45 |0 482 4 88 4873 8 
0200 O08 O85 | 34 12 || Be a5 4 88 |4873 8 
9250 ON BO || VA 27 26 GG lo Soe ie Gs lave 2 
0300 07 78 34 35 26 82 0 627 3°03 4865 7 
0300 O7 78 + 34 35 | 26 82 3.03 |4865 7 
0490 06 42 || 34 S26 1 96 Se |) 745 18 GO Iaaae a 
0400 06 42 | 34 33 | 26 99 3.80 {4854 1 
0500 05 70 324 29 2th {o)) No) {shiz} 4 96 4850 4 
0500 OS. 7O 34 29 QU OS 4 96 4850 4 
0557 05 43 324 28 27 08 5. tS) 4850 1 
0600 QS 2S) 34 27 27 09 0 965 5 14 4850 2 
0745 04 66 34 27 Zale 4 83 4850 8 
0800 04 43 34 29 2U 20 1 166 iY De 4851 0 
0933 03 94 24 35 21 +30 3 85 4852 4 
1000 Os aZ 34 39 AU BS) 1 343 353 4853 5 
WHZs) 0)3}. 3} 34 46 27 44 B06 4856 5 
1200 OS 27 34 49 27 48 1 495 2 88 4859 5 
1409 OZESIS 34 56 2Y BS 2 59 4867 7 
1500 OZ B32 34 58 2 BS i Ost 2 66 4871 3 
1893 O2 29 || 3% 6a || on 67 296 4887 3 
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SURFACE OBSERVATIONS 


DATE POSITION 


YEAR HOUR LATITUDE LONGITUDE 
° 
960 17 | Si 36 075 


SONIC 
DEPTH 
UNCORRECTED 


STATION 


MO. DAY 


OOF2 || OS [plat 


ANEMO. AIR 
HQT. PRESS F 
| 15 | 24 | 15 
SUBSURFACE OBSERVATIONS 

SAMPLE TiC s = AD 
DEPTH (M) v 

5 38) 4975 1 
0000 LS) Oil Zs) 0) 24 05 By 3S 4975 1 
0010 1) 92 32) DS 24 11 |0 038 By 2 4975 1 
0010 LO Be 33) 9 24 11 526 LAS) 7/5) a 
0020 19 Be 34 08 24 21 0 076 32 4976 2 
0020 lO 32 34 08 24 21 32 4976 2 
0030 VS) SS} 34 09 24 21 0) shal} 5 S17 4977 1 
0030 MORES )5 34 09 24 21 Bb Br 4977 1 
0049 14 58 34 00 25) Sil 6 2 4928 4 
0050 14 45 34 00 DS BA Mo) 7 6 68 4927 1 
0074 12 20 33) 96 psy US) 5 94 4903 6 
0075 WAZ ay 33 96 25 WU 1. 239) 5 92 4903 3 
0098 wal Bz Ber -SN7/ 25) (39) 5 64 4897 9 
0100 Nat Bil 32) SY 25 90 |0 294 5 64 4897 3 
0140 10 47 3398 26 10 5 62 4887 6 
0150 10 28 34 00 26 14 |O0 395 5 53) 4886 0 
0197 09 41 34 09 26 36 4 98 4878 7 
0200 09 36 34 10 26 38 |0 485 4 89 4878 3 
0250 08 53 34 25 26 63 |0 564 3 69 4871 7 
0296 O7 81 34 33 26 80 3 18 4865 8 
0300 oO) 7a 34 33 26 81 0 633 3 20 4865 1 
0395 OS Sif 34 32 26 99 3 99 4853 1 
0400 06 32 34 32 2U WoO 0 75S 4 08 4852 7 
0495 05 61 34 28 27 05 5 22 4848 8 
0500 05 60 324 28 27 06 |O 865 By 25) 4849 0 
0561 05 40 oy 27 27 O7 5 46 4849 9 
0600 ob), 2b) 324 26 2Y. OB - |. Oval 5 43 4850 2 
0750 04 65 34 26 2y is 5 04 4850 9 
0800 04 43 34 28 Qu WS) 1174 A) 4851 0 
0939 03 90 34 35 2v BO 3 96 4852 2 
1000 @s) 1/2t 324 39 2¢ 33 i B52 36) 4853 4 
1129 OS) S17 34 47 27 45 2 295 4856 6 
1200 QS 23) 34 50 27 49 1 BOZ 2 88 4859 0 
1416 02 86 34 56 2Y Bt 2.42 4866 8 
1500 02 74 34 58 2Y ‘Oo |, 69S 2°04 4870 2 
1898 02 36 34 62 2 Oe 2 86 4888 5 
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SURFACE OBSERVATIONS ‘| 


DATE POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
NO. MO. | DAY YEAR | HOUR LATITUDE | LONGITUDE UNCORRECTED | DEPTH 
° ° 
0053 | 03 lv2 960 | 00 | 37 138 | O74 54W | 4206 | iL7/ | 
WIND ANEMO. AIR AIR TEMPERATURE. HUMID- Rea CLOUD SEA | SWELL ie WATER 
SPEED | DIR, inlet Lats DRY VW | WET W Ln TyPE| AMT.| DIR. | AMT. | DIR. | AMT. ms TRANS. 
08 | 5) a3 | 02 6 | 5 | 12 | 3 | | eal 
(ae SUBSURFACE OBSERVATIONS 
SAMPLE Toc S%o ot =AD Ozmi/ Ve 
DEPTH (M) Vv v Vv 
0000 19 48 33 86 5 4973 8 
0000 19 48 33 86 5 4973 8 
0009 19 45 33 86 24 06 5 18 4974 0 
0010 19 44 33 86 24 06 |0 039 By LG) 4974 0 
0019 LQ BS 32° OS 24 07 5 26 4973 8 
0020 NO BS 3318/5 24 07 |0 O77 3). 2S 4973 7 
0028 LO 2V 33 85 24 09 5aeZi6 4973 5 
0030 18 90 Ss) Bz) PES ale No) Sah) 5 47 4970 0 
0047 LB. 92 33 0 7/ 24 84 6 59 4941 4 
0050 13 BO 39) 7/9) 24 99 |0 183 6 58 4935 2 
0070 Te 23 33910 22) Wl 6 31 4903 5 
0075 Ey Sal 33) SO) 2) Ui |). BAI} 6 14 4900 2 
0094 10 90 3390 25) 5 bb) DE) 4889 6 
0100 NOR 8) 3s). Sal 25 99 10 302 5 41 4888 6 
0141 09 96 34 02 26 21 4 50 4881 8 
0150 09 73 34 05 26 28 |0 398 4 38 4879 6 
0188 08 95 34 18 26 50 2/9) 4872 9 
0200 08 94 34 23 26 55 |0 481 3 37 4873 7 
0250 08 70 34 37 ZONt6975))|0) 5'5)5 @) Ae) 4874 3 
0282 08 39 34 4) 26 77 V2 4872 5 
0300 08 02 34 39 26 a8ile 0) 6/22 2 We) 4868 9 
0377 06 73 34 33 26 95 SSD) 4856 8 
0400 06 40 Byes Bal 26 98 0 744 3 88 4853 7 
0473 OS 79 34 29 27 04 4 80 4849 8 
0493 OD 72 34 29 Za O\D 4 85 4850 2 
0500 05 68 34 29 2 OS | ISS 4 88 4850 1 
0600 05 18 34 26 Zale O9 0 962 4 97 4849 2 
0658 04 91 34 26 aT) eZ 5 04 4849 0 
0800 04 33 34 30 CY 22 Nile k@@ 4 43 4849 7 
0825 04 23 34 31 27 24 4 33 4849 9 
0994 OF Di, 34 39 Ay B7/ 366 4851 1 
1000 03 56 34 39 QU BU \d- Byes 3 63 4851 3 
1200 03 20 34 50 ZU GSy \hho Rye 2 85 4858 6 
1250 OBZ 34 52 Areal BUZ 4860 5 
15090 O23 34 59 27 60 1 674 2.9) 4870 1 
1697 02 46 34 61 27 64 2 35) 4878 0 
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SURFACE OBSERVATIONS 


DATE | POSITION | SONIC MAX. 


STATION DEPTH SAMPLE 
Mo. | DAY | YEAR | HOUR | LATITUDE LONGITUDE UNCORRECTED | DEPTH 
° / ° / 
03 l12 | 960 | UY | 36 26S 073 33W 0183 02 


AIR TEMPERATURE 


CLOUD SEA SWELL 


AIR 
PRESS 


HUMID- 


ITY WEATHER 


TYPE] AMT.} DIR. 


| vis. 
AMT. | DIR. | AMT. COL. | TRANS. 
0 | 


ea 


DRY VW | WET W 


Sm a ouea Meant io) Eko | lel allies 


SUBSURFACE OBSERVATIONS 


SAMPLE 7B S%o O2mi/I 

DEPTH (M) Vv v 

0000 14 83 34 07 25 Si ||) 5 4 
0000 14 83 34 07 23) Bil 5 4 
0010 12 93 34 19 25) {30) 10) 4 g) 
0010 2 Ss 34 19 25 80 4 9 
0020 Wi Bat cy ae as 26 09! |0 3 il 
0020 Wil Bi 34 17 26 09 3 1 
0030 ak we 34 23 20 17 © 3 3 
0050 OR SIS) BS iG) 262290) 2 8 
0055 10 96 34 38 26) 32 1 9 
0075 VO OS 34 49 Ze Gil 1@) 1 4 
0080 AO) SS) 34 5] 26 42 0 8 
0100 10 73 34 55 26 49 |0 0 5 
0105 OQ. v2 34 56 26 50 0 8 
0130 10 90 34 66 26 55 0 7 
0150 34 65 (0) Ss} 

0155 34 64 0 36 


SURFACE OBSERVATIONS 


iho. DATE POSITION | SONIC 

REF. STATION DEPTH 

NO. | MO. | DAY YEAR | HOUR | LATITUDE LONGITUDE UNCORRECTED 
00650| 0055] 03 [12 | 960 | 19 | 36 37% | 073° 11W | 0085 


WIND SEA | SWELL 


ANEMO. AIR 
HGT. PRESS 


SPEED | DIR. 


| oo] oo | 24 | 15 


AMT. | DIR. | amr. 


SAMPLE T°c S%o ot 
DEPTH (M) Vv v v 


Ozmi/l 


0000 14 28 34 40 25 68 6 8 
0000 14 28 34 40 25 68 6 8 
0010 12a 2y 34 39 26 08 3 3 
0010 2) 2y 34 39 26 08 3 3 
0020 NOD9IG 34 41 26 34 0 0 
0020 10 96 34 41 26 34 (0) 0 
0030 11 08 34 47 As SY 0 2 
0030 11 08 34 47 26 37 0 2 
0039 i OS 34 48 26 38 0) 4 
0049 11 05 34 55 26 44 0 3 
0050 Mal @s) Ba BS) 26 44 0 3 
0059 iLL @S) BG, 23) 26 42 0 8 
0069 11 06 34 55 26 43 0) 6 
0075 ib al OS) Bi Be) 26 44 0 8 

0 9 


0079 11 04 34 55 26 44 
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SURFACE OBSERVATIONS 
H.O. DATE | POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. Mo. DAY | YEAR HOUR LATITUDE LONGITUDE UNCORRECTED DEPTH 
[Coes oo0r| Ol | 13 | 960 | 15 68 006 | 179° = 5E 1870 | 18 
ANEMO. AIR AIR TEMPERATURE HUMID- CLOUD SEA | SWELL 
ileus SES DRY W | WET W HUY Ceara TYPE| AMT.| DIR. AMT. | DIR. | AMT. i COL. | TRANS. 
33 73 51 4] Sai 95 70 0} 8| 33 0| 33 | Ue oO) 14 
SUBSURFACE OBSERVATIONS | 
SAMPLE TAC S%o ot = AD Ozmi/l Ve 
DEPTH (M) Vie ERY, v v v v 
0000 -O1 43 33 26 26 78 |0 000 t YH 4712 8 
0U00 -01 43 33 26 26 78 G Vi 4712 8 
0010 -Ol 44 33 35 26 85 10 012 7 72 4713 6 
0010 -01 44 33 35 26 85 TY2 4713 6 
0020 -01 47 33 91 27 BLN © O22 7 43 4716 1 
0020 |-0l 47 3) 9)] Pa cya 7 43 4716 1 
0030 -Ol1 55 34 17 27 52 10 029 7 08 4716 6 
0030 -01 55 34 17, 2Y. D2 7 08 4716 6 
0050 -01 66 34 30 27 63 |0 040 6 81 4716 6 
0050 -01 66 34 30 27 63 6 81 4716 6 
0060 -01 72 34 32 27 64 6 63 4716 4 
0075 -01 67 34 36 27 68 |0 051 6 41 4718 2 
0080 -O1 62 34 37 27 68 6 34 4719 3 
0100 -O1 22 34 42 2G YA | Or 6 04 4727 0 
0100 -0O1 22 34 42 27 Wa 6 04 4727 0 
0125 -00 45 34 50 au YS 4740 8 
0150 00 23 34 58 27 78 |0 079 5 07 4753 1 
0150 00 23 34 58 27 US) BS Oy 4753 1 
0175 00 69 34 64 27 80 4761 7 
0200 00 93 34 66 27 80 |0 095 4 59 4766 9 
0200 00 93 34 66 27 80 4 59 4766 9 
0250 01 23 34 71 27 82° O ARO 4 48 4774 5 
0250 01 23 34 71 27 82 4774 5 
0300 ON ZY 34 72 27 82 |0 125 4 40 4778 4 
0300 01 29 34 72 27 82 4 40 4778 4 
0400 014419 34 72 27 83 10 155 4 44 4782 9 
0400 01 19 34 72 27 83 4782 9 
0500 01 08 34 71 27 83 |}0 184 |4 44 4787 2 
0500 O01 08 34 71 27 83 4 44 4787 2 
0600 O21 15 34 73 27 84 |0 213 4 40 4794 3 
0600 01 15 34 73 27 84 4 40 4794 3 
0800 O01 06 34 74 27 85 |0 269 4 48 4804 9 
0800 Ol 06 34 74 27 85 4 48 4804 9 
1000 00 94 34 73 27 85 10 325 4 51 4814 9 
1000 00 94 34 73 27 85 4 51 4814 9 
1200 00 84 34 72 27 85 |0 381 4 59 4825 3 
1200 00 84 34 72 27 85 4 59 4825 3 
1500 00 69 34 72 27 86 |0 464 |4 65 4840 9 
1500 00 69 34 72 27 86 4 65 4840 9 
1800 00 55 34 71 27 86 4 70 4856 5 
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SURFACE OBSERVATIONS 


H.O. DATE | POSITION SONIC MAX. 

REF. STATION DEPTH SAMPLE 

NO. MO. | DAY YEAR | HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 

00651 0002} Ol | 14 960 | 02 - 69 035 179° 06E 
AIR TEMPERATURE CLOUD SEA 
meno | a, nu earie 2 _| 
DIR. DRY W WET W TYPE Aw. DIR. AMT. DIR. AMT. COL. | TRANS. 
353) 74 00 0 80 03/ 5 7 8 ; Iz 
ia SUBSURFACE OBSERVATIONS 

SAMPLE T°c S%o ot =AD O2mi/l VE 
DEPTH (M) Vv v v v 
0000 -O1l 24 33 61 27 06 |0 O00 U OB 4717 3 
0000 -O1 24 Bye} (Sil 27 06 YU BS 4717 3 
0010 -Ol 47 33 64 27 09 | 0 010 U Su 4714 4 
0010 -O1 47 33 64 27 09 7 Sv 4714 4 
0020 (03) 29) Be) e) 27 10 |0 020 7 42 4713 1 
0020 =O 59) 336) 27 10 T 42 4713 1 
0030 -0O1 60 34 11 27 47 |0 028 6 99 4715 6 
0030 -01 60 34 11 27 47 6 99 4715 6 
0050 -01 75 34 31 27 64 |0 039 6 58 4715 2 
0050 SO) YS 34 31 27 64 6 58 4715 2 
0060 =-01 77 34 30 27 63 6 43 4715 5 
0075 -O1 46 34 35 27 66 | 0 050 (©) Je) 4721 5 
0080 —OIb, BE) 34 36 27 67 6 06 4723 6 
0100 -00 83 34 42 27 70 |0 060 GB 7/5 4733 1 
0100 -00 83 34 42 Ay UO) By 7) 4733 1 
0125 00 00 34 50 27 72 5 22 4747 7 
0150 00 24 34 55 27-73 © O72) 5 08 4753 1 
0150 00 24 34 55 Ay 3) 5 08 4753 1 
0175 00 37 34 58 Col UU 4756 7 
0200 00 79 34 63 27 78 |0 096 4 68 4764 7 
0200 00 79 34 63 27 78 4 68 4764 7 
0250 Ol 24 34 72 27-3 || @Q UN2 4 40 4774 7 
0250 Ol 24 34 72 Pay, Se) 4 40 4774 7 
0300 Ol 45 34 71 aU 2) | ©) LAT 4 44 4780 8 
0300 Ol 45 34 71 27 80 4 44 4780 8 
0400 O39) 34 72 27 82/0 158 4 27 4785 9 
0400 OW 339) 34 72 Ay 432 4 27 4785 9 
0500 Ope 3}9 34 74 27 83 |0 188 4 30 4791 9 
0500 ONS 319) 34 74 Ay B32 4 30 4791 9 
0600 O25 34 73 Ay 8S: || O Ze 4 32 4795 7 
0600 Oil 2S 34 73 27 83 4 32 4795 7 
0800 OMS 34 73 Ar BA | O 2vT 4 39 4806 2 
0800 OnltaarleS 34 73 27 84 4 39 4806 2 
1000 Ol 05 34 74 27 85 |0 334 4 46 4816 6 
1000 Ol 05 34 74 27 85 4 46 4816 6 
1200 00 94 34 73 2 SOI NO: BOO 4 57 4826 8 
1200 00 94 34 73 27 85 4 57 4826 8 
1500 00 78 34 71 27 85 |0 476 4 63 4842 2 
1500 00 78 34 71 27 85 4 63 4842 2 
2000 OU 56 34 74 27 89 |0 609 4 72 4868 7 
2000 00 56 34 74 AU ES) 4 72 4868 7 
2500 QO 36 34 72 27 3 0) 73S 4 88 4895 2 
2500 OO 36 324 72 27 88 4 88 4895 2 
3000 00 20 34 71 27 88 |0 852 by (oak 4922 3 
3500 00 09 34 70 27 88 By at 4950 1 
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SURFACE OBSERVATIONS 


DATE POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
MO. DAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED DEPTH 
0003] O01 | 14 | 960 23 | 7) 026 | LOS) Ore 3694 | 36 
ANEMO. AIR AIR TEMPERATURE HUMID- eer CLOUD SEA SWELL | WATER 
SPEED DIR. KEN GRESS Le DRY VW | WET W any eae TYPE| AMT.| DIR. AMT. DIR. [amr.| oe COL. | TRANS, 
00| 00 33 TS | ON 7 00 4 81 03 2| 4| | | 8 | 13 
SUBSURFACE OBSERVATIONS 
SAMPLE Tc S%o ot = AD O2mi/I Vp 
DEPTH (M) | Vv Vv Vv v y Vv 
0000 |-01 58 3364 | (27 O95) )0| OGO | 7 33 |a7hi2 0 
0000 | -01 58 33 64 | 27 09 7 33 |4712 0 
0010 |-01 59 32) 7/2 AT AS || O. OLO Ue BE Aree 3G} 
0010 |-01 59 33 72 27 16 Sey eA 
0020 |-01 55 OG) 27 BSC Wile WG O28 I Aayney a 
0020 |-01 55 33 96 27 35 692 |4715 1 
0030 |-01 65 34 15 27 Si © O24 NG 70) |Av7Ve © 
0030 |-01 65 34 15 BU Sil 6 70 |4714 9 
0050 |-01 75 34 30 | 27 63 |0 035 6 44 14715 2 
0050 |-01 75 34 30 27 63 6 WE Ate 2 
0075 |-01 83 34 33 27 66 |0 046 |6 31 4715 5 
0075 -O1 83 34 33 27 66 6 31 4715 5 
0100 |-00 74 34 43 2 YO OOS NS Gs | APSA G 
0100 |-00 74 | 34 43 27 70 5 63 |4734 6 
0125 00 28 34 53 27 73 5 Os | A752) i 
0150 00 71 34 60 27 76 |0 075 |4 79 14760 4 
0150 00 71 34 60 27 76 4 79 |4760 4 
0175 01 06 34 66 27 79 4767 3 
0200 01 14 34 66 2 US \O2 O82 A FOV Aro) © 
0200 Ol 14 34 66 Ay U8 4 49 |4770 0 
0250 Ol 46 34 71 27 80 ]0 108 |4 34 |4777 9 
0250 01 46 34 71 27 80 4777 9 
0300 Ol 54 34 73 OY BNO NAA. A 230 S782 2 
0300 01 54 | 34 73 BU (3a, PS 1 AYS2, 2 
0400 Ol 47 1 76 || 27 BAN @ MES 1G As | ATE eB 
0400 Ol 47 34 76 27 84 4 23 |4787 2 
0500 Ol 41 34 74] 27 83 |0 183 |4 26 |4792 2 
0590 O01 41 34 74 27 83 4 26 |4792 2 
0600 01 31 34 75 Pap NNO) ea 1 ein NATO a 
0600 O01 31 34 75 27 84 4 36 |4796 7 
0800 Ol 16 34 74 | 27 85 |0 269 |4 41 |4806 4 
0800 Ol 16 34 74 | 27 85 4806 4 
1000 O01 00 BN 7A | AP SS | O aS pA AS. | ASE: © 
1000 01 00 34 74 | 27 86 4 46 |4815 9 
1200 00 92 34 73 27 BS, | O SGN AB | ABAG SG 
1200 00 92 VA 7s} ll 2y BS 4826 5 
1500 00 77 34 72 27 86 |0 464 |4 62 |4842 1 
1500 00 77 34 72 27 86 4 62 | 4842 1 
2000 GO 56 34 72 27 87 |0 600 |4 72 | 4868 6 
2000 00 56 |*34 76 |* 27 90 "4868 8 
2500 00 37 34 72 27 88 |0 727 |4 84 |4895 4 
2500 00 37 34 72 27 88 4 84 |4895 4 
3000 00 20 34 71 27 88 |0 847 |4 99 |4922 3 
3000 00 20 34 71 27 88 4922 3 
3600 |-00 04 34 71 27 89 5 19 14954 1 
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SURFACE OBSERVATIONS 


H.0. DATE POSITION SONIC 
REF. STATION DEPTH 
NO. MO. | DAY | YEAR HOUR LATITUDE ae UNCORRECTED 

| 90651 0004 01 | 15 | 960 23 wal ane 179° =10£ 
WIND AIR TEMPERATURE CLOUD SEA 
meno,| a rim ener; | 
SPEED DIR. DRY W | WET W TYPE} AMT. | DIR. AMT. DIR. re COL. | TRANS. 
| 05) 12 33 | 74 [ 50 8| 50 a 99 8| 12 0 
SUBSURFACE OBSERVATIONS 
SAMPLE 
DEPTH (M) 
7 3 
7 3 
7 8 
7 8 
0u2z0 | -00 58 34 01] 27 3610 014 |7 64 |4730 5 
0020 | -00 58 34 Ol 27 36 7 64 |4730 5 
0030 |-00 86 | 34 09 | 27 43 |0 021 v O27 | av27 3 
0030 |-00 86 34 09 | 27 43 U OY |er2? oa 
0050 |-01 61 34 35 | 27 67 |0 032 |6 55 |4717 6 
0050 |-01 61 34 35 | 27 67 6 55 |4717 6 
0060 |-01 65 34 38 | 27 69 4717 7 
0075 |-01 60] 34 43 27 73 |0 042 |6 37 |4719 6 
0075 |-01 60] 34 43 27 73 6 37 |4719 6 
0085 |-01 59] 34 45 | 27 75 4720 5 
0100 |-01 53] 34 48 | 27 77/0 051 |6 24 |4722 4 
0100 |-01 53 | 34 48 | 27 77 6 24 14722 4 
0125 |-00 99] 34 53 | 27 79 5 93 14732 6 
0150 |-00 20] 34 59 | 27 8110 067 |5 33 |4746 6 
0150 |-00 20 | 34 59 | 27 81 5 33 |4746 6 
0175 00 48 34 66 | 27 83 4758 7 
0200 00 79 34 69 | 27 83 |0 082 |4 71 |4764 9 
0200 00 79 | 34 69 | 27 83 4 71 |4764 9 
0250 00 78 34 70 | 27 84 ]|0 095 |4 52 |4767 8 
0250 00 78 34 70 | 27 84 4767 8 
0300 01 16 34 73 27 84/0 109 |4 40 |4776 6 
0300 01 16 34 73 | 27 84 4 40 |4776 6 
0400 01 16 34 72 | 27 83/0 138 |4 40 |4782 5 
0400 01 16 34 72 27 83 4 40 |4782 5 
0500 01 16 34 73 | 27 84 |0 167 |4 40 | 4788 5 
0600 01 13 | 34 73 | 27 84/0195 |4 40 1/4794 0 
0600 0113] 34 73 | 27 84 4 40 |4794 0 
0800 01 01 34 73 | 27 85 |0 252 |4 50 |4804 1 
0800 01 01 34 73 | 27 85 450 |4804 1 
1000 00 91 34 73 27 86 |0 307 |4 58 |4814 5 
1000 00 91 34 73 | 27 86 4 58 |4814 5 
1200 00 80 34 75 | 27 88 |0 360 |4 64 | 4824 8 
1200 00 80] 34 75 | 27 88 4 64 |4824 8 
1500 00 60 | 34 71 | 27 86 |0 439 |4 72 | 4839 5 
1500 00 60 34 71 27 86 4 72 |4839 5 
1800 00 36 eye YI QP BY 4853 7 
2000 00 29 34 71 | 27 88 |0 567 |4 91 |4864 5 
2000 00 29 | 34 71 27 88 491 | 4864 5 
2500 |-00 04] 34 71 27 89 |0 679 4889 1 
2500 |-00 04 | 34 71 | 27 89 4889 1 
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SURFACE OBSERVATIONS | 
hot DATE POSITION SONIC MAX, 
REF. STATION DEPTH SAMPLE 
NO. mo. | pay | YEAR HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 

00651 9005] 01 | 16 , 960 | 08 72 005 | TSC | 2268 | 21 
WIND nem a an. AIR TEMPERATURE hab snl cLouD SEA | SWELL | ee WATER 
SPEED| DIR. ; DRY ¥ | WET ¥ TYPE AMT. | DIR. | AMT. | DIR. AMT, 
(2 WE ays} 76 50 1| 50 1 ATO) | 18 3| | | 6 
SUBSURFACE OBSERVATIONS 

SAMPLE TAC s%o ot = AD Ozmi/I Ve 

DEPTH (M) Vv v v v 
0000 -0O1 oO Ze) Oi 27 10 | 0 000 iitie. 4721 3 
0000 -O1 00 33 67 A i) UU 4721 3 
0010 ONO! 32) 7/0 AT NE NO (alo) US) 4721 9 
0010 —(0)3h fo)al 32) 7/0) Ar Ae YS 4721 9 
0020 -00 91 33 98 2 SA. Q Oe 7 58 4725 2 
0020 -00 91 33 98 27 34 Y BS 4725 2 
0030 SOIT eK} 34 25 20 58) |) 0) 024 ): S7/ 4719 6 
0030 OL EE 34 25 218) 6 97 4719 6 
0040 -0O1 62 34 35 Ay OV 4716 9 
0049 SOI Sis) 34 40 au. Ui 6 63 4716 7 
0050 Ol (HS) 34 40 27 Yk |O Os 6 62 4716 6 
0059 SOIL yal 34 41 uo 2 4716 8 
0075 Oil S7/ 34 43 QT) |ORO43 6 43 4720 1 
0079 -O1 45 34 44 2U U3 633 4722 3 
0098 -00 45 34 56 27 79 5 64 4739 5 
0100 (00), he} oy E\7/ 2y EO || @ OBZ 5 54 4741 5 
0123 00 64 34 65 Oy Gal Ct TY 4757 9 
0148 00 94 34 68 Ze Be 4 60 4764 0 
0150 00 96 34 69 27 82 |0 O67 4 60 4764 5 
0172 O01 08 34 72 27 84 4767 7 
0197 Ol O02 34 70 Au 2 4 52 4768 2 
0200 O01 03 34 70 27 82 ]0 061 4 51 4768 6 
0246 ONTO, 34 72 27 84 4772 4 
0250 0111 34 72 Cy Bay 1/0 OOS 4 43 4772 8 
0295 O01 16 34 72 C83) 4 38 4776 2 
0300 Ol 7 34 72 Cau teh) | (0) talio) 4 38 4776 7 
0394 @al Zak 34 72 Ay Bs) 4 38 4782 9 
0400 01 21 34 72 ay Be} || Oy ihe) 4 38 4783 2 
0492 O1 14 34 74 Ar Be 4 39 4787 7 
0500 Ol 14 34 74 27 Sy | (oy hey7/ 4 39 4788 2 
0591 Ol 08 34 72 27 84 4 40 Gi9i2 7 
0600 Ol O07 34 72 Z7 84 |0 196 4 40 4793 0 
0789 00 94 34 72 (At, (ys) 4 49 4802 3 
0800 00 94 34 72 Ar SS (0) 25z) 4 49 4803 0 
0988 OO 88 34 76 27 88 4 57 4813 5 
1000 00 87 34 76 GU, Se IO) SOS 4 58 4814 0 
1187 00 77 34 73 27 86 4823 5 
1200 00 76 34 73 Zip Onlin| Omsiont 4 67 4824 1 
1486 00 50 34 72 AAT hf 4 78 4837 2 
1500 OO 49 34 72 727) fs\af || ©) CZ h6) 4 79 4837 9 
1785 00 28 34 72 27 89 4851 6 
2000 00 20 Bey Hat 27 88 |0 556 4 94 4863 1 
2085 oo 18 34 71 27 88 4 96 4867 9 
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SURFACE OBSERVATIONS 


H.0. DATE POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. MO. DAY | YEAR HOUR LATITUDE | LONGITUDE UNCORRECTED DEPTH 
00651 0006| 01 | 26 | ol 08 | 77 425 | 166° 10£ | 0307 | 03 
ANEMO. AIR AIR TEMPERATURE HUMID- CLOUD SEA SWELL 
SPEED DIR. nfeN BESS DRY W | WET W Huts None at TYPE| AMT] DIR. AMT. | DIR. 7 ae 
10| 07 33 | 90 54 4] 56 0 60] 03 8| 6] | 
SUBSURFACE OBSERVATIONS 

SAMPLE Toc s%o ot SAD Ozmi/\ | ve 

DEPTH (M) Vv v v Vv 

0000 |-01 60 | 33 74 | 27 17 |0 000 |8 14 | 4712 2 

OOOO) oon GO |) Sh WA | 2p Ry Bla APRA 2 

KH voor AS | SA OO | 27 35 |@ OO8 18 25 A716 G 

0010 |-01 43 | 34 00 | 27 38 8 28 |4716 6 

MOn0 | aol BA || a4 55 | 27 68/0 OA I? 88 lay2a2 @ 

0020 |-01 23 | 34 38 | 27 68 7 83 |4722 0 

OOO | Oil AS | Se ae | 27 75 |© O26 |7 BX ||\av22 2 

0030 |-01 26 | 34 44 | 27 73 7 81 |4722 3 

0050 |-o1 38 | 34 60 | 27 86 |0 024 |7 35 |4722 3 

0050 |-01 38 | 34 60 | 27 86 7 35 |4722 3 

OO7S || col Gi | Ba G7) 27 93 |© ©29 7 an 4720. 3 

0075 |-01 61] 34 67 | 27 93 7 ll A720 5 

OOO ool 77 | Sh 72 | 27 S87 |O O58 6 75 avie 7 

ONOO soon 77) BA 721 er Ov 6 75 |4719 7 

0125 |-01 80 | 34 76] 28 00 6 63 |4720 9 

vi50 |-01 85 | 34 77 | 28 01 |0 039 |6 61 |4721 6 

0150 |-01 85 | 34 77 | 28 01 6 61 |4721 6 

0200 |-01 88 | 34 78 | 28 02/10 044 |6 58 |4724 1 

0200 |-01 88 | 34 78 | 28 02 6 58 |4724 1 

0250 |-01 87 | 34 81 | 28 05 |0 048 |6 61 |4727 4 

0250 |-01 87 | 34 81 | 28 05 6 61 |4727 4 

0300 |-01 89 | 34 84 | 28 07/10 050 |6 58 |4730 2 

0300 |-01 89 | 34 84 | 28 07 6 58 |4730 2 
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SURFACE OBSERVATIONS 


H.O. DATE POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. MO. | DAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 

00651] 0007| O1 | 32 ot 03 | TU aos | 164° o0é 0347 | 03 
WIND BREN MEAT AIR TEMPERATURE | yay, ae | cLOUD | SEA 
sPee0 | DIR. HGT. © || PRESS DRY V WET V ™ TYPE AMT, DIR. | AMT. 
| 03] 09 33 | 03 Bal zl 2 8| UY O02) 4 5] lems 
| SUBSURFACE OBSERVATIONS 
SAMPLE TACG s%o ot = AD OzmI/ Ve 
ea v Vv v v Vv 
0000 -Ol1 61 33 74 27 17 | 0 000 4712 0 
0000 = Obl oplt 33 74 Ou AT 4712 0 
0010 -01 50 33 86 2 Al O OOF 4714 9 
0010 =O) 510 33 86 AU AU 4714 9 
0020 -01 32 339)3) Ath BA |) OnE 4718 6 
0020 Ol BZ Ss) 23) COU 32 4718 6 
0030 Ot Ae) 34 00 27 37/0 024 4720 9 
0030 —O)l Az) 34 00 2y ST 4720 9 
0050 -O1 34 34 12 27 47 |0 037 4720 9 
0050 -O1 34 34 12 OU CT 4720 9 
0075 -Ol1 43 34 50 27 78 |0 049 4722 6 
0075 -Ol1 43 34 50 27 78 4722 6 
0100 -O1 64 34 60 2Y BU-\|@ OBES arlene: 
0100 -O1 64 34 60 27 87 4721 2 
0125 = Oneai2 34 64 27 90 4721 6 
0150 —Onmork 34 68 27 94 |0 066 4720 2 
0150 ab xt 34 68 27 94 4720 2 
0200 S01) Qe) 34 70 27 96 |}0 074 4722 7 
0200 Oil Se) 34 70 27 96 4722 7 
0250 = OUn9/5 34 72 27 98 |0 O81 4725 7 
0250 —Onlen9)5 34 72 27 98 4725 7 
0300 Oil 2s} 34 73 27 98 |0 087 4729 1 
0325 SO) YZ 34 74 Ay OY) 4730 8 
SURFACE OBSERVATIONS | 
H.O. DATE POSITION | SONIC. MAX. 
REF. STATION DEPTH SAMPLE 
NO. MO. DAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 
00651) 0008) O1 | 31 960 08 77 =205 | 164° 40E 0265 03 
pera lh AS AIR TEMPERATURE 
SPEED DIR. ets Bess 
02) 27 33 | 00 
SUBSURFACE OBSERVATIONS 
a 

SAMPLE T°c s%o ot = AD Ozmi/l Vy 
DEPTH (M) v Vv vy 
0000 i Opleeelels Bs) Sy 27 34 |0 000 4720 9 
0000 = Opleelel Se} -O)7/ 27 34 4720 9 
0010 -01 14 Ss} S7/ 27 34 |0 007 4721 0 
0010 =|Opleeelk4 33 97 27 34 4721 0 
0020 Hit Ie) 33 98 rf Sek |e) (0305) 4721 3 
0020 (0) UO 33 98 an 35 4721 3 
0030 0)3] als) 33). OY) Ay SO 10) O22 4722 1 
0030 = Orel 33 99 ZY BE 4722 1 
0050 -01 00 34 16 27 49 |0 035 4726 4 
0050 -0O1 00 34 16 27 49 4726 4 
0075 -0O1 OO 34 26 2 oi ON 049 4728 3 
0075 -01 00 34 26 Au Bt 4728 3 
0100 (05h ah 34 41 27 70 |0 061 4728 6 
0100 SO) I 34 41 27 70 4728 6 
0125 -0Ol1 18 34 49 At UT 4729 5 
0150 -0O1 64 34 60 Ar SY VO: Ore 4724 2 
0150 -01 64 34 60 27 87 4724 2 
0175 -0O1 88 34 68 27 94 4722 2 
0200 -0Ol1 91 34 69 27 95 |0 066 4723 3 
0200 -Ol1 91 34 69 2Yy OD 4723 3 
0250 34 69 

0250 |*00 83 34 69 |*27 83 4768 5 


LE SURFACE OBSERVATIONS 


Nopc | DATE POSITION SONIC 
REF, STATION DEPTH 
No. | Mo. | DAY | YEAR as LATITUDE LONGITUDE UNCORRECTED 
a| 
lo065) ga09l| Ol | 3111960 16 EB 0612 


WIND AIR TEMPERATURE 
ANEMO. a U HUMID- tenes CLOUD ae SEA SWELL a 
SPEED | DIR. DRY V | WET W =f AMT. | pin. | amt. | oir. | amr. 
7 
mel 34 33 8) Diaz | 53 1 5 | 18 1 | 8 
SUBSURFACE OBSERVATIONS 
SAMPLE | Teac Sho ot =ZAD O2mi/I Vy 
DEPTH (M) Vv vy v y v v 
0000 Exo)abe S725) eyes {8)7/ Ot ~2U |) OOo) ULES 3 
0000 FO) AG) eV) 15) 7/ QU 20 elSianS 
0010 =O0 99 |124 04 27 40 |0 008 U28 © 
0010 —=00 99 134 04 27 40 4723 6 
0020 Eao)aly = (0S) ey a7 27 50 0 014 U25,. 2 
0020 —=Ol1 09 134 17 At - BO T22) 2 
0030 —=Ol 81 |34 24 Zt. Bie} O19) 4712 8 
0030 —Ol 81 |34 24 Ot BS 4712 8 
0050 Oa) ye ENS eh7/ 2 Gis) O29 4718 3 
0050 =O S57, |S45 357, QT He 4718 3 
0075 —-Ol1 50/34 48 2... UY \0) OBS 4721 4 
0075 -Ol 50 |34 48 AU = Tt 4721 4 
0100 Fa(o)ab ral feiss ee ys} 27 86 10 046 4720 0 
0100 -O1l 71 |34 58 Bt 3S 4720 0 
0125 Ol 818/345 37:0) 27° 98 4719 3 
0150 FaOihs iy eis ey) BY “SEs 0) OBS aS) 7 
0150 —=O1 95 /34- 69 Zu 9%) 4719 7 
0175 =O01 96 134 71 At Ot 4721 1 
0200 “Ol 93 134 72 2iiten ile ONO'S LT) | al 
0200 FOihe Sey leis 7/2 At. D7 Liye) al 
0250 —O1 88 |/34 78 28 O2 |0 068 4727 1 
0250 —O1 88 |34 78 28 | OZ AYe2y il 
0300 -Ol1 88 |34 81 As OF) |), O72 4730 2 
0300 *|-01 86434 87 |*28 09 *14730 8 
0350 —-Ol 88 |34 84 Os ONi Nee) 2) 
0400 -Ol 87 |324 86 28 09 |0 O76 4736 5 
0400 —-Ol1 87 |34 86 28 019) 4736 5 
0450 PO 2 Tey Shi Pk) MO) 4738 8 
0500 =O 92/3145 189. Ass kal (0) OTe) 4741 8 
0500 —Ol 92 |34 89 28 Lal 4741 8 
0550 =O ON IBik = (89 28 iat 4745 0 
0600 -Ol1 90 |34 87 28 10 jO0 075 4748 O 
0600 -Ol1 90 |34 87 28 10 4748 0 
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SURFACE OBSERVATIONS 


DATE 


| POSITION 


STATION 


MO. 


YEAR 


| HOUR | LATITUDE 


LONGITUDE 


SONIC 
DEPTH 
UNCORRECTED 


MAX. 
SAMPLE 
DEPTH 


aH 


136 165° 


0010| 01 | 32 960 | 15 | 77 58E | 0860 | 08 
D 
ANEMO, nih AIR TEMPERATURE ents CLOU! SEA SWELL je WATER 

DRY W WET W TYPE AMT.| DIR. AMT. DIR. AMT. COL. | TRANS. 

33 03 6| 8] 08 2 8 | 08 

| SUBSURFACE OBSERVATIONS 
SAMPLE T°Cc S%o ot = AD Oomi/I Ve 
DEPTH (M) v Vv v v 
0000 | -00 66 34 12 27 45 |0 000 4728 5 
0000 | -00 66 34 12 27 45 4728 5 
0010 |-00 66 34 13 27 46 | 0 006 4729 2 
0010 |-00 66 34 13 | 27 46 4729 2 
0020 |-00 42 34 29 2 S57 || On 4734 2 
0020 | -00 42 34 29 2 BT 4734 2 
0030 |-00 61 34 35 27 63 |0 017 4732 1 
0030 |-00 61 34 35 27 63 4732 1 
0050 |-01 05 34 46 | 27 74 |0 025 4726 9 
0050 |-01 05 34 46 27 74 4726 9 
0075 -01 11 34 52 27 79 |0 034 4727 7 
0075 |-01 11 34 52 27 79 4727 7 
0100 | -01 28 34 56 | 27 83 |0 041 4726 7 
0100 |-01 28 34 56 27 83 4726 7 
0125 |-01 47 34 62 27 88 4725 5 
0150 | -01 78 34 71 27 96 |0 052 4722 4 
0150 |-01 78 34 71 27 96 4722 4 
0175 |-01 85 34 75 28 00 4723 0 
0200 | -01 87 34 76 | 28 01 |0 058 4724 2 
0200 |-01 87 34 76 28 01 4724 2 
0250 |-01 88 34 79 | 28 03 |0 063 4727 2 
0250 | -01 88 34 79 28 03 4727 2 
6295 |-01 87 34 81 28 05 4730 1 
0300 |-0O1 87 34 82 28 05 |0 066 4730 4 
0344 |-01 88 34 85 28 08 4733 0 
0394 |-01 92 34 B85 28 08 4735 3 
0400 |-01 92 34 85 28 08 |0 0706 4735 7 
0443 | -01 90 34 85 28 08 4738 6 
0492 | -01 92 34 85 28 08 4741 2 
0500 | -01 92 34 85 28 08 |0 072 4741 7 
0541 | -01 90 34 85 28 08 4744 4 
0590 | -01 89 34 85 28 08 4747 5 
0600 | -01 88 34 85 28 08 |0 073 4748 2 
0640 |-01 87 34 86 | 28 09 4750 8 
0689 |-0O1 92 |* 34 91 |*28 13 *14753 2 
0738 |-0O1 91 34 87 | 28 10 4756 1 
0788 |-0l1 91 34 88 28 10 4759 1 
0800 |-01 91 34 88 28 10 |0 O72 4759 8 
0837 |-01 90 34 89 | 28 11 4762 2 
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SURFACE OBSERVATIONS 


H.0. DATE | POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. MO. 2 DAY | YEAR HOUR | LATITUDE LONGITUDE UNCORRECTED | DEPTH 
| 00651 OMUT] Mio ey | 960 18 | 77 236 166° OOE€ 0869 | 08 
ANEMO. AIR AIR TEMPERATURE CLOUD | SEA | 
LilENo Gh DRY W WET W TYPE AMT. | DIR. AMT. | 
33 96 2 al. Se a 6| 36 2| 
= 
SUBSURFACE OBSERVATIONS 
SAMPLE OG S%o ot = AD OzmI/I Ve 
DEPTH (M) v v v v 
0000 |-00 80 34 23 27 54 |0 O00 4726 8 
0000 -00 80 34 23 27 54 4726 8 
0010 |-00 86 34 24 27 55 |0 005 4726 5 
0010 -CO 86 34 24 27 55 4726 5 
0020 |-00 97 34 38 27 67 |0 010 4726 0 
0020 |-00 97 34 38 27 67 4726 O 
0030 |-01 03 34 45 27 73 |0 014 4726 0 
0030 |-0l1 03 34 45 27 73 4726 0 
0050 |-01 30 34 55 27 82 |0 021 4723 4 
0050 |-01 30 34 55 27 82 4723 4 
0075 -O1 868 34 67 27 93 |0 027 4716 2 
0075 -01 88 34 67 27 93 4716 2 
0100 |-01 94 34 69 27 95 |0 031 4716 8 
0100 |-01 94 34 69 27 95 4716 8 
0125 -01 90 34 72 27 97 4719 1 
0150 -01 92 34 74 27 99 |0 038 4720 4 
0150 |-01 92 34 74 27 99 4720 4 
0175 -01 92 34 77 28 02 4722 0 
0200 |-01 88 34 79 28 03 |0 043 4724 2 
0200 |-01 88 34 79 28 03 4724 2 
0250 |-01 88 34 81 28 05 |0 047 4727 2 
0250 |-O1 88 34 81 28 05 4727 2 
0280 -01 90 34 83 28 06 4728 8 
0300 -01 89 34 83 28 06 |0 049 4730 1 
0375 -01 87 34 84 28 07 4735 0 
0400 -01 89 34 84 28 07 |0 053 4736 1 
0469 | -O1 92 34 85 28 08 | - 4739 8 
0500 |-01 92 34 85 28 08 |0 055 4741 7 
0563 |-01 92 34 86 28 09 4745 5 
0600 -01 91 34 87 28 10 |0 056 4747 9 
0658 -01 90 34 88 28 10 4751 5 
0800 -01 90 34 88 28 10 |0 053 4760 0 
0800 |-O1 90 34 88 28 10 4760 0 


142 


SURFACE OBSERVATIONS 


POSITION 


SONIC 


STATION 
LATITUDE 


LONGITUDE 


DEPTH 
UNCORRECTED 


MO. | DAY YEAR | HOUR | 
0012| Ol | 31 $55 | 22 | 77 365 | 165° 


59E 


0640 


Reis lt am AIR TEMPERATURE SEA | 

Bn ecodl | onyavael Wenn, pir. | AMT. | 

33 | 95 Bal 7 Se 6| 34 2| 

SUBSURFACE OBSERVATIONS 

SAMPLE Tac) S%o ot = AD Ozmi/ | Ve 
DEPTH (M) Vv Vv Vv v 
0000 -00 56 34 20 Ay Bil | O., OOO) 4730 4 
0000 -00 56 34 20 Citmeon: 4730 4 
0009 -00 58 34 20 Gy Bai 4730 6 
0010 -00 58 34 20 27 51 | 0 006 4730 7 
0018 -00 61 34 20 By Bak 4730 7 
0020 -00 61 34 21 Zaye 2 | (0) (2 4730 9 
0027 -00 63 34 25 2 25 4731 2 
0030 -00 64 34 27 4 Dr IO Oahy 4731 3 
0045 -00 74 34 36 27 64 4731 0 
0050 -00 81 34 36 Ar sy WO O77 4730 2 
0068 -O1 03 34 38 Au eit 4727 9 
0075 -01 10 34 43 ZY Tal WO) O27 4727 5 
0091 -01 28 34 54 auf hil 4726 1 
0100 -O1 41 34 59 27 85 |0 045 4724 8 
0114 =O) BS 34 65 Ay Bes 4723 5 
0137 SO 7 34 67 Ay. OS 4723 3 
0150 -0O1 74 34 69 27 95 |0 056 4723 0 
0160 -0O1 78 34 71 27 96 4723 0 
0182 -O1 84 34 74 Ay OY) 4723 5 
0200 SO) 87 34 77 28 01 |0 062 4724 3 
0228 -0Ol1 88 34 79 28 03 4725 9 
0250 -01 85 34 77 28 O01 |0 067 4727 5 
0260 -O1l 84 34 77 28 Ol 4728 3 
0300 -01 90 34 80 28 04 |}0 O71 4729 9 
0303 -01 90 34 80 28 04 4730 0 
0346 Soil Chor 34 82 28 06 4732 5 
0400 -01 90 34 84 28 O07 |0 O76 4736 0 
0434 Sat EO) 34 85 28 08 4738 2 
0500 34 87 
0521 34 88 
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SURFACE OBSERVATIONS 


H.O. | DATE POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. | MO. | DAY YEAR | HOUR | LATITUDE LONGITUDE UNCORRECTED DEPTH 
| 00651 0013| 02 | 01 960 | 02 | Th. 2S) || GS® RSE | 0479 
ANEMO. AIR AIR TEMPERATURE HUMID- CLOUD SEA 
BIE BESS DRY VW WET W uve oar TYPE| AMT.| DIR. AMT. 
33 | 92 | 52 9| 53 8| mr Oar ar ul so. 2 
SUBSURFACE OBSERVATIONS 
i" SAMPLE Tec) S%o ot SAD O2mi/I Vp 
DEPTH (M) v Vv Vv vy v Vv 
0000 |-00 40 | 34 16 | 27 47 |0 000 4732 7 
ou00 |-00 40] 34 16 | 27 47 4732 7 
0010 |-00 47 | 34 17 | 27 48 |0 006 4732 3 
0010 |-00 47 | 34 17 | 27 48 4732 3 
ou20 |-00 50 | 34 17 | 27 48 |0 012 4732 4 
0020 |-00 50] 3417] 27 48 4732 4 
0029 |-00 55] 34 21 | 27 52 4732 3 
0030 |-ov 56 | 34 22 | 27 52 |0 018 4732 3 
0049 |-0u 88 | 34 40 | 27 68 4729 2 
0050 |-00 91 | 34 41 | 27 69 |0 028 4728 9 
0073 |-01 42 | 34 59 | 27 86 4723 0 
0075 |-01 45 | 34 60 | 27 86 |0 036 4722 7 
0097 |-01 69 | 34 69 | 27 94 4720 6 
0100 |-01 73 | 34 69 | 27 95 |0 041 4720 2 
0121 |-01 89 | 34 70 | 27 96 4718 9 
0146 |-01 87 | 34 74 | 27 99 4720 9 
0150 |-01 88 | 34 75 | 28 00 |0 048 4721 0 
0170 |-01 91 34 79 | 28 03 4721 9 
0194 |-01 87 | 34 81 | 28 05 4724 1 
0200 |-01 88 | 34 81] 28 05 |0 053 4724 3 
0243 |-01 93 
0250 |-01 93 | 34 63 | 28 06 |]0 055 4726 5 
0291 |-01 92] 34 84 | 28 07 4729 2 
0300 |-01 92] 34 84 | 28 07 |0 057 4729 7 
0340 |-01 93 | 34 85 | 28 08 4732 0 
0388 |-01 90] 34 85 | 28 08 4735 3 
0400 |-01 91 | 34 86 | 28 09 |0 060 4735 9 
0437 |-01 95 | 34 88 | 28 11 4737 6 
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SURFACE OBSERVATIONS 


DATE POSITI 
| DAY YEAR HOUR LATITUDE 
| 960 iS 


Ol O07 Td 23 


ON SONIC MAX. 
DEPTH SAMPLE 
LONGITUDE UNCORRECTED | DEPTH 


02 


DIR. . COL. | TRANS. 


SAMPLE Ozmi/l ft 
DEPTH (M) v v v v 


+ 

~ 

PR 

Ww 
POOUrFNOWOQFEFAUAOAFHENMNUYW 


SURFACE OBSERVATIONS 


DATE POSITION SONIC MAX. 


DEPTH SAMPLE 


| 
| , | DAY | year | HOUR LATITUDE | LONGITUDE UNCORRECTED | DEPTH 
| | 01 | 960 10 77 266 | 164° 346 | 0115 01 | 


remo | Seas AIR TEMPERATURE | ain ee cLouD | SEA SWELL Le WATER 
GT Ee | RES) | oRyawinl luwet¥. ay TyPE| AMT.| pir. | amt. | IR. |amr.| ‘| cou. | tRans. 
33 | 89 St DP S2e 66 a 6| 2| 362 | | 8 09| 
SUBSURFACE OBSERVATIONS 
SAMPLE T°c S%o | ot ile = AD O2mi/I Ve 
DEPTH (M) v Vv Vv Vv 
-01 45 33 76 27 18 |} 0 OOO 4714 6 
-01 45 33 76 27 18 4714 6 
-0O1 46 33 78 27 20 |0 009 CSU Abe). ah 
-O1 46 33 78 27 20 4715 1 
-O1 44 )S} {3\5) i 26) 10) 10157. 4716 4 
-0O1 44 33 85 27 26 4716 4 
-00 95 34 08 27 43 |0 025 4725 6 
=00 95 34 08 27 43 4725 6 
-O1 20 34 16 Gy Be 4722 8 
-00 83 34 26 2 oil || OmOsr 4729 5 
-00 80 34 29 27 59 4730 4 
-01 30 34 33 27 64 4723 6 
aja sal 34 36 27 67 |0 049 4723 9 
HOt Be) 34 42 Ay Val 4724 4 
-Ol 63 34 54 27 82 |0 058 4721 1 
-0O1 63 34 54 an 82 4721 1 


145 


SURFACE OBSERVATIONS 


H.O. DATE | POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. MO. | DAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED DEPTH 
00651| 0016] Oz |o1 | 960 | 13 Tl BS || WE? LSE || 0720 07 
WIND ANEMO. AIR AIR TEMPERATURE HUMID- Weed CLOUD SEA 
SPEED | DIR. PEN ooeSS DRY W WET W Guts TYPE| AMT.| DIR. AMT. 4 COL. | TRANS. 
[33 18 | 33 [ | 2a = 1{ 80] 01] 6] 4) 36, 2 


SUBSURFACE OBSERVATIONS 


SAMPLE T°c S%o ot =AD 
DEPTH (M) v M v 

27 70 }0 OOO 4730 5 

ZY 10) 4730 5 

27 54 |}0 005 4729 6 
0010 -00 66 34 24 27 54 4729 6 
0019 OO marek 34 24 27 55 4729 4 
0020 -00 73 34 25 27 56 |0 O10 4729 2 
0029 -00 92 34 35 27 64 4727 2 
0030 -00 96 34 37 27 66 |0 015 4726 7 
0048 -0O1 49 34 59 27 86 4720 4 
0050 -O1 51 34 60 27 87 |0 022 4720 3 
0072 -01 66 34 66 Ay De 4719 5 
0075 -0O1 67 34 67 Ay 93 © O27 4719 6 
0096 -Ol 76 34 72 27 97 4719 6 
0100 iOS 7.0 34 74 Ay YS) | O Osa 4719 8 
0120 -O1l 83 34 79 28 03 4720 2 
0144 -0O1 88 34 77 28 Ol 4720 8 
0150 -O1 89 34 78 28 02 |0 037 4721 0 
0169 -01 90 34 719 28 03 4722 0 
0193 -O1 86 34 79 28 03 4724 1 
0200 -01 87 34 79 28 03 |0 041 4724 3 
0243 Sal Oat 34 81 28 05 4726 4 
0250 -O1 91 34 81 28 05 |0 044 4726 8 
0287 -Cl1l 90 34 82 28 06 4729 2 
0300 -0O1 89 34 83 28 06 |0 047 4730 1 
0383 -O1 86 34 85 28 08 4735 6 
0400 -0Ol1 87 34 85 28 08 |0 050 4736 5 
0479 -01 92 34 86 28 09 4740 5 
0500 -01 92 34 86 28 09 |0 052 4741 7 
0575 -Ol1 92 34 85 28 08 4746 1 
0600 (OVI Eat 34 85 28 08 |0 053 4747 8 
0671 -O1 90 34 86 28 09 4752 2 
0719 On 93 34 87 28 10 4754 6 
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SURFACE OBSERVATIONS 


H.O. DATE POSITION SONIC MAX. 

REF. STATION DEPTH SAMPLE 

NO. Mo. | DAY YEAR | HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 
00651; 0017) 02 | 01 960 | 17 TSS LECSMNO SE | 0310 03 


AIR TEMPERATURE SWELL WATER 


LOUD SI 
ANEMO. AIR ero | EN 


SPEED | DIR. EL PRESS DRY V WET W 
| 23 313 94 54 4) 57 2 


SUBSURFACE OBSERVATIONS 


TYPE| AMT. 
36 Ol 1] 2 


COL. | TRANS, 


22 1 


DIR. am. | DIR. - 


SAMPLE Toc S%o ot ZAD O2mi/i Vr 
DEPTH (M) v v [et | v 
000U -00 68 34 20 AY Bil WO OO 4728 6 
0000 -0U0 68 34 20 Bu ail 4728 6 
0010 -00 72 34 22 27 53 |0 006 4728 6 
0010 =O0 Mine 34 22 Au 2s) 4728 6 
0020 SO) 7O 34 23 Ay DA NO Oilat 4729 6 
0020 SOG)" 770) 34 23 27 54 4729 6 
0030 -00 67 34 26 ar SO 1 @- Oa7/ 4730 8 
0030 00 Gr 34 26 Cy DO 4730 8 
C050 -00 90 34 32 2U O20 O27/ 4728 6 
0050 -00 90 

0075 (0) (0)5) 34 39 27 68 |0 038 4728 1 
0U75 10) 251 (0) 34 39 2618: 4728 1 
0100 =O Ake 34 44 27 73 |0 048 4728 1 
0100 = ONE 6 34 44 Cr .U3) 4728 1 
0125 -O1 34 34 50 Ay. UE 4727 0 
0150 — Oe d)2) 34 58 27 85 |0 064 4726 0 
0150 0-72 34 58 27 85 4726 0 
0200 -O1 84 34 62 Ay SE) || @ O17 4724 1 
0200 -O1 84 34 62 27 89 4724 1 
0250 =O Bi 34 73 27 98 |0 084 4728 O 
0250 =O 87! 34 73 2Yy DB 4728 0 
0300 -O1 88 34 75 28 OO |0 090 4730 0 
030VU -0O1 88 34 75 28 O00 4730 0 
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SURFACE OBSERVATIONS 


H.O. DATE | POSITION SONIC MAX. 

REF. STATION DEPTH SAMPLE 

NO. MO. DAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 

00651 0018! 02 | 12 960 20 76 4345 167° «6336 0790 08 
WIND ANEMO. AIR AIR TEMPERATURE HUMID- CLOUD SEA SWELL 
SPEED DIR. IEW | ales DRY W WET W Cy, weave i DIR. AMT. | DIR. ial me 
08; 35 33 | 95 53 91 55 6 5 a2} 6] 6| 34 2 
SUBSURFACE OBSERVATIONS 

SAMPLE mec S%o ot SAD OzmI/ Vy 
DEPTH (M) vy Vv Vv y Vv Vv 
0000 -00 42 34 41 27 67 !0 000 4733 5 | 
0000 -00 42 34 41 27 @U 4733 5 
0010 -00 45 34 42 27 68 |0 004 4733 7 
0010 -00 45 34 42 27 68 4733 7 
0020 -00 46 34 42 27 68 |0 008 4734 1 
0020 -00 46 34 42 27 68 4734 1 
0030 -00 58 34 48 27 7S || O OX2 4733 1 
0030 -00 58 34 48 2 7B 4733 1 
0050 -00 60 34 51 27 76 |0 020 4734 1 
0050 -00 60 34 51 27 76 4734 1 
0075 -00 79 34 54 27 79 |0 028 4732 8 
0075 -00 79 34 54 27 79 4732 8 
0100 -O1 15 34 60 27 85 |0 035 4728 9 
0100 -01 15 34 60 27 85 4728 9 
0125 -01 79 34 67 27 93 4720 6 
0150 -01 88 34 70 27 96 |0 045 4720 8 
0150 -Ol 88 34 70 27 96 4 4720 8 
0175 -O1 88 34 77 28 Ol 4722 6 
0200 -0O1 87 34 75 28 00 |0 052 4724 2 
0200 -01 87 34 75 28 00 4724 2 
0250 -01 92 34 78 28 02 |0 056 4726 5 
0250 -01 92 34 78 28 02 4726 5 
0300 -01 90 34 79 28 03 |0 060 4729 8 
0300 -01 90 34 79 28 03 4729 8 
0350 -0l 87 34 78 28 02 4733 2 
0400 -01 91 34 81 28 05 |0 067 4735 7 
0400 -01 91 34 81 28 05 4735 7 
0500 -01 92 34 85 28 08 |0 O70 4741 7 
0500 -01 92 34 85 28 08 4741 7 
0600 -01 89 34 84 28 07 |0 O72 4748 0 
0600 -01 89 34 84 28 O7 4748 0 
0750 -01 93 34 87 28 10 4756 5 


148 


NODC 
REF. 
NO. 


SURFACE OBSERVATIONS 


DATE 


DAY 


00651 


STATION | 
MO. 
= 02 


YEAR 


POSITION 


HOUR LATITUDE 


LONGITUDE 


SONIC 
DEPTH 
UNCORRECTED 


MAX. 
SAMPLE 
DEPTH 


° / ° 
Ey | UOGO |) Ort | (aU 01 S| 166 40 E 0750 08 | 
ANEMO.| AIR Sorat 
HaT. | PRESS VIS. 
AMT. | DIR. | AMT. cor. | TRANS. 
2 Sl oF 
SUBSURFACE OBSERVATIONS 
SAMPLE S%o ot ZAD O2mi/ Vr 
DEPTH (M) Vv vy v 
27 64 j0 000 TAR 2 
27 64 bt a3. 
DY 98 (0) Oo) 723) © 
QU 5 4728 6 
0020 27 66 (0 009 4728 8 
0020 = OOD SN S4 suse ie 8 4729 5 
0030 -00 79 |34 40 27 68 10 O13 4729 5 
0030 -O00 79 |24 40 2Y O8 4729 5 
0050 —=O00 91/34 41 27 69 10 022 728 #9 
0050 —O00 91/34 41 27 69 tA) 
0075 =O1 13134 55 Ay Bal |) Oss) Var 9 
0075 oat le ees BS) 2 Gal var. 3 
0100 —mO1 20 (34 55 AY 82) \0) Oss 4727 9 
0100 —=Ol1 20/34 55 2Y: 82 4727 9 
0125 oh Beh Ic 9 GS) 2U Oil 724 #7 
0150 Exoyal jah eis 7/55) 28 00 (0 048 Are2 1 
0150 —=O1 81/34 75 28 00 4722 1 
0175 Oil OO jess 777 ZAG n On: 4722 3 
0200 —=O1l 88 |34 79 28), O3n0e053: 4724 2 
0200 —-O1l 88 34 79 283 -@3 4724 2 
0250 =O01 92 (34 82 28 06 10 056 AYV26: 7 
0250 —=O1 92 |34 82 28 06 4726 7 
0300 =O On| Seo 28 05 10 059 4729 9 
0300 —O1 90 |34 81 28 OS 4729 9 
0350 *-ol 88%34 89 |*28 11 "4733 5 
0400 -Ol 92 |34 84 Ay “OY \0) We) 4735 7 
0400 —Ol 92 |34 84 ZB ON 4735 7 
0500 =O1- 93 [34 84 28 O7 (0 066 4741 4 
0500 —Ol 93 |34 84 23 OF 4741 4 
0600 Ody tS ese 7/7 A) Ab), .0) FOO 7/ 4748 2 
0600 —Ol1 89 (34 87 Ass ako) 4748 2 
0750 —-O1 94 |34 88 2) al 4756 3 
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SURFACE OBSERVATIONS 


H.0O. DATE POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. MO. DAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 
00651] 0020) 02 | 13 | 960 10 77 «464 IEG 2UE | 0545 | 05 
WIND AIR TEMPERATURE CLOUD SEA SWELL W, 
mewo.| a MUM yearn [ro |_ 
SPEED DIR. DRY W | WET W TYPE} AMT.| DIR. AMT. DIR. AMT. COL. | TRANS. 
(a9 09 | 33 | 90 | 62 8] 63 3 68 O30 8 | 7 
[ SUBSURFACE OBSERVATIONS 

SAMPLE. TAC S%o ot = AD O2mI/ Ve 

DEPTH (M) v v v Vice Dal cae Ne] 

0000 -01 80 34 12 27 48 !|0 000 4710 6 

0000 -01 80 34 12 27 48 4710 6 

0010 -01 84 34 08 27 45 |0 006 4710 4 

0010 -O1 84 34 08 ap 5) 4710 4 

0020 -01 80 34 11 27 48 |0 012 4711 8 

0020 -01 80 34 11 27 48 4711 8 

0030 -01 75 34 16 27 52 |0 018 4713 4 

0030 -01 75 34 16 27 52 4713 4 

0050 -O1 66 34 27 27 60 |0 029 4716 5 

0050 -01 66 34 27 27 60 4716 5 

0075 -01 65 34 45 27 75 |0 040 4718 9 

0075 -0O1 65 34 45 27° YS 4718 9 

0100 -01 55 34 53 27 81 |0 048 4722 3 

0100 -01 55 34 53 27 81 4722 3 

0150 -01 76 34 69 27 95 |0 059 4722 7 

0150 -01 76 34 69 By OB 4722 7 

0200 -01 89 34 76 28 01 |0 066 4723 9 

0200 -01 89 34 76 28 Ol 4723 9 

0250 -01 90 34 79 28 03 |0 070 4726 8 

0300 -O1 91 34 81 28 05 |0 O74 4729 7 

0300 -01 91 34 81 28 05 4729 7 

0400 -01 87 34 84 28 07 |0 078 4736 5 

0400 -01 87 34 84 28 07 4736 5 

0500 -01 93 34 86 28 09 |0 ué80 4741 5 

0500 -01 93 34 86 28 09 4741 5 
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SURFACE OBSERVATIONS 


H.0. DATE POSITION SONIC MAX, 
REF. STATION DEPTH SAMPLE 
NO. MoO. | DAY | YEAR HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 

00652| 0001| 12 |o9 | 959 | o4 | 64 554 | 177° o1€ | 
reco. || AR AIR TEMPERATURE | yup. fen al SEA SWELL it WATER 
SPEED| DIR. NS re || ie v7 ays TYPE|AMT.| DIR. | AMT. | DIR. | AMT. “| cou. | trans. 
1G|) 2a) [las a S2 Gl Sa] sell toe Polrall sell 2 eae 
SUBSURFACE OBSERVATIONS 
SAMPLE S%o ot = AD Ozmi/l Vr 
DEPTH (M) Vv v 
27 37 |0 000 4715 5 
OU Bil 4715 5 
2il Xs)" \(0) (0)7/ 4714 4 
27 39 |0 014 4715 6 
27 40 |0 021 4715 8 
2a, F429) |(0' 1035 4716 0 
27 42 4716 0 
2 D2 \\0) O20) EU2A 2 
2U 4 ||) OZ 4732 3 
Zi Ox Tae 2 
Au iksy (0) ON 4763 3 
Cnr WS 4763 3 
27 YO 0 OO 4768 5 
21 2 4768 5 
27 80 |0 114 4773 7 
Ay (si lo) “sbeio) 4778 2 
QU Gil 4778 2 
Al 82 10) ale@al 4783 6 
Au {3 OL 4788 9 
27 83 4788 9 
2U 33} 0) BZ) 4794 1 
27 84 |0 278 4804 3 
27 84 |0 336 4814 3 
27 84 4814 3 
SURFACE OBSERVATIONS 
H.0. DATE POSITION | SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. Mo. | DAY | YEAR | HOUR | LATITUDE LONGITUDE UNCORRECTED | DEPTH 
alli: c) f c) / 
|ooes2 0002 | 12 113 | 959 03 | Ut. OVS | 177 19W | 0635 | 05 
WIND aera || a3 AIR TEMPERATURE | iui Resa CLOUD | SEA | SWELL | ie WATER 
sree | DIR. a ee a TYPE AMT. DIR. [ amt. | DIR. Am. cot. | TRANS. 
03 | 19 24 VO 82 3 || 23 4 | 75 | 01 | 6 2 | 18 2 | if | | 10 
SUBSURFACE OBSERVATIONS 
SAMPLE XC} S%o Ties SAD Ozmi/I Ve 
DEPTH (M) Vv v v 4 
0000 -00 40 34 5) 2-2) ||) OO) E 4734 2 
QOOQ,  ||-OO 20 594 Si | av 7S BUSS 2 
0010 —O10 92 34 44 27 72 |0 004 4726 5 
9010 -00 92 34 44 20 V2 4726 5 
0020 == OnE 29) 34 48 AU UWS 0) OO7/ 4721 5 
0020 So Ze 34 48 Al US 4721 5 
0030 -O1 34 34 48 2V 1 || Oli 4721 3 
0050 Ol BY 34 48 2U UU 0) Oi) 4721 7 
0050 =0)11 BY) 34 48 Ou Ut 4721 7 
0075 -0O1 24 34 51 ZU US |O WS 4725 6 
0100 = Onl aeala/, 34 54 Zila Olen Om OI! 4728 3 
0100 SO 7 34 54 2y Gail 4728 3 
0150 -01 46 34 56 27 83 |0 048 4726 9 
0200 -01 66 34 57 2, (8D 4)0) (0162 4726 7 
0200 -0O1 66 Ba Sy Bt Bs) 4726 7 
0250 SO YZ 34 58 20 86 0) O73 4728 8 
0300 Soya 7/3} 34 60 27 87 |O 085 4730 9 
0300 SO), {3 34 60 27 87 4730 9 
0400 =O Si6 34 67 27 93 |0 104 4735 9 
0500 0) tat 34 79 2h} 2) ||). ile) 4741 6 
0500 (0) at at 34 79 28 03 4741 6 


SURFACE OBSERVATIONS 


STATION 


POSITION SONIC MAX. 
DEPTH SAMPLE 
HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 
9° / / 


0003| 12 


ANEMO. AIR 


H@T. PRESS 


AIR TEMPERATURE | cow | sea | 


peel ae oe 


Be ess ea 


24 79 


SUBSURFACE OBSERVATIONS 


SAMPLE Teac S%o ot ZAD Ozmi/l vy 
DEPTH (M) v v v_fiy v v 


0000 -00 43 34 5] Zi aE OM OOO 4733 8 
0000 -00 43 34 51 Cu YB 4733 8 
0010 -00 69 34 51 2 US 10) @O)s} 4730 3 
0010 -00 69 34 51 2 Ue 4730 3 
0020 -01 39 34 52 721, (sho) |\(0)  ()(@)7/ 4720 1 
0020 =01 39. 34 52 27 80 4720 1 
0030 -01 30 34 51 2779 |0 010 4722 0 
0050 -01 23 SYA Gal 2YU Ue} iO) Ole 4724 3 
0050 -01 23 SYA Gil fate Tis} 4724 3 
0075 coil. Gz} 34 52 27 80 |0 024 AYUMI 
0100 -01 75 324 53 27 82 |0 032 4719 2 
0100 -01 75 34 53 27 82 4719 2 
0150 -01 80 34 54 21h tse} |H{o) ‘(o)Xe) 4721 4 
0200 -0Ol1 83 34 57 il (5 |e) @SS) 4724 0 
0200 -01 83 34 57 Auf (5) 4724 0 
0250 =O1 81 34 62 27 89 |10 070 4727 5 
0300 -01 80 34 66 2 D2RNOM O80) 4730 8 
0300 -01 80 34 66 27 92 4730 8 
0400 -01 82 et 7/5) 28 00 |0 094 4736 9 
0500 -01 90 324 83 28 06 0 100 4741 9 
0500 -01 90 340685 28 06 4741 9 
(eae SURFACE OBSERVATIONS 
HO. | DATE POSITION 
REF. STATION DEPTH SAMPLE 
NO. Mo. | DAY | year | HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 
00652 — [13 | 959 | 10 78 204 = o2w | 0460 | 04 
WIND ANEMO. AIR AIR TEMPERATURE HUMID- CLOUD 
SPEED DIR. infelue BOE SS DRY W WET W Buty iaaeirs —s | DIR. 
(Ros aaa een es ease 4 | 
SUBSURFACE OBSERVATIONS 
SAMPLE T°c S%o ot = AD Ozmi/l 
DEPTH (M) Vv v Vv Vv 
0000 -00 52 34 50 2U. US NO xoxo) 3 
0000 -00 52 324 50 Py VS 3 
0010 -01 10 34 45 ou Us 0 004 i 
0010 -01 10 34 45 AU. Us U 
0020 -01 40 34 51 2 8) 0 007 9 
0020 -01 40 ey Eyl 2¢. VS 9 
0030 -01 40 34 50 Za US ONO 4 
0050 -O1 40 34 48 PU jay tehakt/ 5 
0050 -01 40 34 48 QU WY 5 
0075 -01 54 34 49 DY Us “No O25 8 
0100 -01 62 34 49 BY VE NO OBS 0 
OlOO leon G2 | aa ao | a7 70 0 
0150 -01 43 34 54 Pi {sh 0 049 2 
0200 -01 38 34 57 27 84 0 062 1 
0200 -0O1 38 By Eyi/ 27 84 1 
0250 -0O1 58 34 56 27 84 0 076 9 
0300 -01 73 34755 2y {33} 0 089 5 
0300 -01 73 34 55 Dif {3}%s} 5 
0400 -Ol 81 34 57 27 85 0 114 2 
0500 -0Ol 88 34 58 27 86 (a) ALN 7/ it 
0500 -0O1 88 34 58 27 86 i 


SURFACE OBSERVATIONS 


H. 0. DATE POSITION 
REF. STATION 
NO. Mo. | DAY | YEAR | HOUR LATITUDE LONGITUDE 
00652| 0005| 12 |17 | 959 | 15 | 78 148 | 165° 54W 
WIND Ancwon|( Wala AIR TEMPERATURE | vip, eee CLOUD SEA SWELL . 
SPEED | DIR. Har. ||| PRESS” lor ¥) ||) wer v. ay [TYPE amT.| piR. | AMT. | DIR. | AMT. oe TRANS. 
——|— 
Cl) 20 | ee 2 Se 7 an a eee el Bieabhal 2s 
SUBSURFACE OBSERVATIONS 
SAMPLE nlp TOG S%o ot = AD Ozmi/I Ve 
DEPTH (M) v Vv Vv 
-00 46 34 45 27 7 || Oo) 4733 0 
-00 46 34 45 2 Tl 4733 0 
0010 -00 47 34 45 te 0 004 Ustiers) 
0020 -00 49 34 45 2Y tl 10) O08 4733 8 
0030 -00 50 34 45 Qy wil 0 012 4734 2 
0050 -00 53 324 46 taf YA \\) W2O 4735 0 
0075 -00 50 324 46 2Y V2 \\0 O29 4736 9 
0090 -00 58 324 46 2U U2 4736 6 
0100 -00 75 34 46 2Y Va 0 OB 4734 5 
0150 -0O1 44 34 47 QU VS. ©. OSY 4726 8 
0190 —Ao)Ib 1/1 34 47 Ot UT 4723 9 
0200 -0O1 76 34 47 27 77 10 O74 4724 7 
0250 oj} 7/5) 34 48 AT Tsk |\{0) (OEY) 4727 9 
0290 -01 74 324 48 2 Ts} 4730 4 
0300 -01 74 34 48 27 78 |0 106 AYO © 
0390 So), oO 34 51 21 th) 4736 2 
0400 -0O1 77 34> 52 2H Bil (0) WSS 4736 6 
0440 loyIh 7/2) 
0470 oj {2 yh) 5} AY (33 4740 1 
0490 -01 90 34 61 27 SE 4740 3 
SURFACE OBSERVATIONS 
HO. DATE POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. Mo. DAY | YEAR HOUR LATITUDE | LONGITUDE UNCORRECTED | DEPTH 
00652| 0006] 12 |17 | 959 | 19 78 218 | 169° 4ow 0576 


WIND ANEMO. AIR AIR TEMPERATURE HUMID- arene CLOUD SEA SWELL ae WATER 
SPEED | DIR. LIM: PRESS DRY W | WET W LU TYPE] AMT.| DIR. AMT. DIR. AMT. 
05 tal) 2s | Sa See a ee es a ap ala 
[ SUBSURFACE OBSERVATIONS 
SAMPLE rani Tec S%o ot =AD Ozmi/I Ve 
DEPTH (M) Vv v v Vv Vv Vv 
———— 

0000 |-00 72 | 34 47 | 27 73 |0 000 4729 1 
OOOO (200 PANT Se By pon we 4729 1 
DONO soo Ye) |) Ss exe} Qy WS. |O Cor 4729 5 
0020 |-00 74 | 34 47 | 27 73 |0 007 4730 0 
0020 /=00) 74 | 34) 4m | a7 73 4730 0 
GO30 Jeon mt | SA Ar | 27 vs |@ oun 4724 8 
OOS0 ||SOl 4S || Bs Br ar VS |O wile 4717 8B 
0050 |=01' 63034! 47 | 27) 76 4717 8B 
0075 |-01 70 | 34 48 | 27 77 |0 026 4718 3 
0099 |=0r 75 | 34 50 | 27 79 4719 0 
0100 |-01 75 | 34 50 | 27 79 |o 034 4719 0 
0150 |-01 85 | 34 56 | 27 84 |o 049 4720 7 
0199 |-01 89 | 34 59 | 27 87 4723 1 
0200 |-01 89 | 34 59 | 27 87 |O 061 4723 2 
0250 |-01 81 | 34 59 | 27 87 |0 073 4727 4 
o29e8 j-ol 77 \\) 34 59) | 27 Bz 4730 9 
0300 |-01 77 | 34 59 | 27 87 |0 084 4731 0 
0398 |-01 80 | 34 61 | 27 88 4736 4 
0400 |-01 80 | 34 61 | 27 88 Jo 106 4736 6 
0500 |-01 84 | 34 63 | 27 90 jo 126 4742 0 
0547 |-01 86 | 34 64 | 27 91 4744 5 
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SURFACE OBSERVATIONS 


H.O. | DATE POSITION SONIC MAX. 

REF. STATION DEPTH SAMPLE 

NO. | MO. DAY | YEAR HOUR | LATITUDE LONGITUDE UNCORRECTED | DEPTH 
00652| 0007| 12 17 | 959 | 23 | 78 228 | 173° 4aw | o585 


WIND 


AIR TEMPERATURE 


COL. | TRANS. 


ANEMO. AIR HUMID- 
Her: press DRY V WET W my TYPE| AMT.| DIR. | AMT. DIR. | AMT. 
24 96 Be. |) S72 78 06} O| 8] 22 2 22 ||. i 
SUBSURFACE OBSERVATIONS 
T°c | Sho 
Vv v 
0000 -01 42 34 49 4718 3 
0000 -0O1 42 34 49 4718 3 
0010 -0O1 43 324 49 4718 7 
0020 -01 44 324 48 4719 1 
0030 =O 45 324 48 4719 5 
0050 -01 48 34 48 4720 2 
0075 —0)3t Spal 24 47 AY 2 2 
0100 -0O1 54 324 47 4722 2 
0100 -01 54 34 47 4722 2 
0150 -0O1 61 34 48 4724 1 
0200 Oil Or 34 49 4726 2 
0200 (oak 7 34 49 4726 2 
0250 -0O1 46 34 51 4732 6 
0250 -0O1 46 34 51 4732 6 
0300 Ko} 1h S)f3} 34 53 4733-7 
0300 -0O1 58 34 53 4733 7 
0350 -0O1 69 34 55 4735 1 
0400 o)it 7 7/ 34 57 4736 9 
0400 COal 7/7 34 57 4736 9 
0500 Koa Oo) 34 72 4741 4 
0550 -01 94 324 84 4744 3 


SURFACE OBSERVATIONS 


H. O. 
REF. 
NO. 


STATION 


DATE 


POSITION 


LONGITUDE 


SAMPLE 


MAX. 


MO. | DAY | YEAR HOUR LATITUDE 
Evems ccm iow cea 


|00652| o008| 02 


° 
097 


35W 


AIR TEMPERATURE. SEA 
ANEMO. AIR 
SPEED | DIR. Bice BRESS DRY W WET W DIR. | AMT. 
(Moe Naan zeae een eer oo| o 


SUBSURFACE OBSERVATIONS 


SAMPLE 
DEPTH (M) 


DAaAD DAN NNN WN NNNWNWN 
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Ozmi/l 


NNMNYHENNUDOOF FODAD 


SURFACE OBSERVATIONS 


DATE POSITION SONIC MAX. 
DEPTH SAMPLE 
MO. DAY | YEAR HOUR LATITUDE | LONGITUDE UNCORRECTED | DEPTH 


STATION 


oz [24 | 960 | 21 | 7% 528 | 100° 26 


SUBSURFACE OBSERVATIONS 
SAMPLE = AD Ozmi/ Ve 
DEPTH (M) 
7 8 
7 8 
7 8 
7 8 
0020 -01 69 33 63 27 08 |0 020 7 Di 4711 4 
0025 -01 71 33 65 27-10 7 46 AML S 
0030 -01 69 33 66 Ay Wi 0. O36 7 43 4712 2 
0049 -01 59 33 77 DT 2O 7 23 4715 4 
0050 -01 58 33 78 27 20 10 048 719 4715 6 
0074 -01 46 34 05 27 42 6 64 4720 1 
0075 -O1 46 34 05 Dy 2 1X0) OGY 6 62 4720 2 
0099 -01 49 34 14 27 49 6 18 4721 5 
0100 -01 49 34 14 27 49 10 083 6 18 4721 6 
0148 -Ol 46 34 21 27 55 6 05 4725 2 
0150 -01 45 34 21 Py BS: 0. Wie 6 05 4725 5 
0196 -01 32 34 26 27 58 5 96 4730 5 
0200 -01 31 34 26 27 58 |0 138 5 96 4730 9 
0245 -01 25 34 29 27 61 5 85 4734 6 
0250 -01 22 34 30 27 6a" |Or W62 5 83 4735 4 
0292 -00 84 34 37 27 66 5 60 4744 2 
*0337 -00 28 jh WS | 27 7 5 17 *4755 9 
*0358 00 14 34 56 |* 27 76 4 90 *14764 0 
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SURFACE OBSERVATIONS 


POSITION 


eS DATE 
STATION 
EAR HOUR LATITUDE 
0010] O02 |25 960 71 


ANEMO. AIR 
HGT. PRESS 


SAMPLE 

DEPTH (M) 

0010 -01 87 33 65 27 
0020 fo) it 5} 33 66 27 
0025 -01 81 33 66 27 
0030 Kai Vv) 33 69 OU 
0050 Soil 72) 33 85 QU 
0050 Oil 7B 31385 21 
0075 Sil 73} 34 12 eal 
0075 Oil 73 34 12 Qi 
0100 0) 8) 34 16 Zi 
0100 =01 75 34 16 QU 
0150 Oi G8 34 21 QU 
0150 Soin 63 34 21 27 
0200 -01 43 34 26 27 
0200 -01 43 34 26 2U 
0250 = Onl ONT, 34 33 27 
0250 = OMe ONs, 34 33 27 
0300 -00 38 34 49 QU 
0300 -00 38 34 49 27 
0400 00 86 34 66 27 
0400 00 86 34 66 27 
0450 34 71 

0500 01 16 34 72 27 
0500 O1 16 34 72 27 
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177 


241 


PRP PUNDIT ADABDAAAADAHAABADAAAOS 


Ozmi/I 


DODWWDDOODAAAANNNNNOF PHY FEF 


fF 


SURFACE OBSERVATIONS 


| DATE POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
Mo. | DAY | YEAR HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 
L ° / 
NO11| 02 |28 | 960 02 70 44S 096 27W 0411 04 


AIR TEMPERATURE | 
ae AIR HUMID- WEATHER’ 


| SEA SWELL 
Vis. 
Hues DRY VW WET W uy TYPE| AMT.| DIR. AMT. DIR. AMT. 
Xo | so ean 2 Fell es oles | [fe 


SUBSURFACE OBSERVATIONS 


CLOUD WATER 


COL. 


SAMPLE Toc Sho ot = AD O2mi/I Ve 


DEPTH (M) MZ —_| M7 


0000 -0O1 56 BQ Si 26 55 |Q 000 4709 5 
0900 =O) 5.6 B72) O7/ 26 55 4709 5 
0010 Oil it 33 ts) 26 68 |0 014 4709 9 
0020 oil OS Bs) ehh 29 35 0 Wr V 32 4710 8 
0020 -O1 65 33 34 26 85 Ui 32 4710 8 
0030 Soil B23, ta lil 105 O3'8 6 98 4712 5 
0045 Oil 7/3} 34 10 27 47 6 63 4714 3 
0050 Soil 73) 34 11 27 47 |0 053 6 59 4714 7 
0070 0) Ihe 7a 34 16 AU es 6 44 4716 4 
0075 =) OY 34 17 27 52 |0 068 6 39 4717 4 
0100 -O1 46 34 22 2 Don ORO 82 @ 19) 4722 4 
0120 -01 26 34 26 Ot ee) 5916 4726 9 
0150 -00 86 34 32 2 2 ||@) wor 5. 3) 4735 2 
0170 -00 63 34 36 27 64 5 49 4740 1 
0200 0) 39) 34 40 27 66 |0 130 5 45 4745 8 
0220 -00 20 34 43 27 68 By Us) 4750 0 
0250 00 17 24 50 2Y TA Oo USO 4 99 4757 8 
0270 00 39 34 54 2U v3 4 77 4762 4 
0300 00 65 Bh S)i/ 27 74 |0 169 4 55 4768 3 
0320 00 82 34 61 QU Ut 4 46 4772 2 
0370 01 21 34 74 27 84 4 47 4781 5 
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SURFACE OBSERVATIONS 


DATE POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
MO. DAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 
° Z ° / 
0012] 02 |28 960 22 68 40S 086 56W | 3704 30 


WATER 
VIS. 
DIR. AMT. COL. | TRANS. 


ANEMO. 
HGT. 


AIR 
PRESS 


Pan ase son 
SUBSURFACE OBSERVATIONS 

SAMPLE tac, S%o ot ZAD Ozmi/ Ve 

DEPTH (M) v | v M Vv v 
0000 -00 96 32 66 7 4717 6 
0000 -00 96 32 66 7 4717 6 
0010 -00 82 B27 U 4720 5 
0015 -00 75 32 74 7 4722 1 
0020 -01 13 33 20 26 72 |0 033 7 50 4718 4 
0030 -01 63 3392 27 32 |0 043 6 86 4714 3 
0030 -01 63 33 92 27 32 6 86 4714 3 
0050 -01 62 34 01 27 39 |0 058 6 79 4716 0 
0050 -01 62 6 79 

0075 -01 44 34 13 27 48 |0 074 6 51 4720 8 
0075 -01 44 34 13 27 48 6 51 4720 8 
0100 -00 22 34 27 27 55 |0 088 5 55 4741 9 
0100 -00 22 34 27 27 33 3. 55 4741 9 
0150 00 71 34 42 27 62 |0 114 4 73 4759 6 
0150 34 42 4 73 

0200 01 29 34 53 20 SU iO W37 4 31 4771 7 
0200 01 29 34 53 27 67 4 31 ANT 
0250 01 53 34 59 27 7O |\\O 138 4 14 4778 5 
0250 01 53 34 59 27 70 4 14 |4778 5 
0300 on2 34 64 2Y 73 \\O. L7G 4 02 4784 4 
0300 01 72 34 64 OU 73 4 02 4784 4 
0350 01 77 34 67 2U 7S 4 01 4788 3 
0400 01 85 34 69 27 76 |0 216 3 99 4792 5 
0450 01 86 34 71 Ot Ui 3 99 4795 7 
0500 01 81 34 72 27 78 |0 252 4 02 4798 0 
0500 01 81 34 72 27 78 4 02 4798 0 
0550 01 79 34 74 27 80 4 09 4800 8 
0600 01 82 34 74 27 80 |0 286 4 09 4804 2 
0600 01 82 34 74 27 80 4 09 4804 2 
0700 Oil 68 |1“54 6S |¥2r 72 4 41 *|4807 6 
0800 01 63 34 74 2Y Bil \\@ 392 4 18 4813 3 
0800 Oil G3 ||P BA Gr ||P 2r Ve 4 18 */4813 0 
1000 01 40 34 74 27 83 10 416 4 30 4821 8 
1000 01 40 34 74 27 83 4 30 4821 8 
1200 Ones i2 34 74 27 84 |0 478 4 31 4832 5 
1200 01 32 34 74 27 84 4 31 4832 5 
1500 Oil Wi 34 73 27 84 |0 570 4 42 4847 2 
1500 Oi 1 34 73 27 84 4 42 4847 2 
2000 00 83 34 73 27 86 |0 718 4 42 4872 7 
2000 00 83 34 73 27 86 4 42 4872 7 
2500 00 55 34 72 27 87 |0 856 4 64 |4898 1 
2500 00 55 34 72 2Y 37 4 64 4898 1 
3000 00 44 34 7] 27 87 |0 988 4 67 4925 9 
3000 00 44 BGaa7Al 27 87 4 67 |4925 9 
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SURFACE OBSERVATIONS 


H. 0. 
REF. 


STATION 


DATE 


POSITION 


SONIC 


DEPTH 


MO. | DAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED 
7 
0013| 03 |o2 | 960 | 23 66 067 52W 
ANEMO. AIR AIR TEMPERATURE CLOUD | SEA | SWELL | 
HST iel| aoe DRY ¥ WET V AMT. | DIR. | AMT. 
24 | 96 | 01 2| 010 


SUBSURFACE OBSERVATIONS 


SAMPLE 
DEPTH (M) 


0020 
0030 
0030 
0050 
0050 
0075 
0075 
0100 
0100 
0150 
0150 
0200 
0200 
0250 
0250 
0300 
0300 
0350 
0400 
0400 
0450 


—— 
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2ZAD 


O2mI/I Ve 

v 
U2 4713 8 
1 2O) 4713 8 
Yi 4708 2 
Y 22 4706 8 
9S) 4707 7 
6.21 4709 2 
@ Bis 4709 2 
5 84 4712 7 
5 B4 4712 7 
5 6'2 4718 4 
5 62 4718 4 
B92 4717 4 
oz 4717 4 
BOS 4729 7 
585 4729 7 
& ET 4748 3 
4 87 4748 3 
4 61 4761 0 
4 61 4761 0 
4 26 4774 8 
4 26 4774 8 
4 39 4779 8 
4 40 4782 7 
4 40 4782 7 
4 30 4785 8 


SURFACE OBSERVATIONS 


Ho! DATE POSITION 

REF. STATION 

NO. MO. DAY | YEAR HOUR LATITUDE LONGITUDE 
00652| 0014| 03 |o4 | 960 | 05 | 68 258 | 067° 57w 


ANEMO. 
HGT. 


AIR 
PRESS 


AIR TEMPERATURE 


SONIC 
DEPTH 
UNCORRECTED 


0490 


DRY W | WET W 
Dal ison onal icone 
fe SUBSURFACE OBSERVATIONS 

SAMPLE Tac S%o ot ZAD Oami/l 

DEPTH (M) Vv Vv 

0000 0) 35 3 7/ as) OA Ae BS) 10) 7 9 
0000 = Onlemei 33 02 260 59) 7 Bil 4707 9 
0010 a) Il 773 3303 Ze (0) || (0) le) Yo Bail 4706 8 
0015 -01 80 33 04 26 61 Y D3 4706 8 
0020 -01 78 33 04 26 61 |0 029 7% Bil 4707 4 
0030 -01 74 33 05 26 62 |0 043 Yt Bil 4708 7 
0030 -O1 74 33705 26 62 UV Bal 4708 7 
0050 -01 68 35) 73) 27 21 |0 066 6 00 4714 0 
0050 -01 68 32) 7/3 Ou ik 6 00 4714 0 
0075 -0O1 68 33 98 2 ie OM O86 5 98 4716 4 
0075 -O1 68 33 98 Cu Bi 5m 9/8 4716 4 
0100 =O 75 34 07 27 44 |0 103 6 16 ANT 2 
0100 —O)il 175 34 O07 27 44 6 16 AYIY 2 
0150 fo)1k, shal 34 16 Zi Om ORAS 3: By Sat 4727 5 
0150 —fa)it sal 34 16 2 30) Ol 4727 5 
0200 -00 60 34 32 2 Oly KO N60: 5) 33 4742 2 
0200 -00 60 34 32 ZY ©. 533 4742 2 
0250 (o)(0) Bh7/ 34 52 2U V2 \\Q U2 4 65 4760 9 
0250 00 37 34 52 2Y YA 4 65 4760 9 
0300 00 88 34 61 27 ee OR 200 4 40 4771 9 
0300 00 88 4 40 

0350 O01 14 34 68 27 80 4535 4779 0 
0490 01 16 34 72 OY gs |O 2x3 4 30 4782 5 
0400 O01 16 34 72 20) 83 4 30 4782 5 
0450 Ol 2 34 70 27 82 4 35 4784 8 
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SURFACE OBSERVATIONS 


NODC | DATE POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. | Mo. | pay | YEAR | HOUR LATITUDE : LONGITUDE UNCORRECTED | DEPTH 
° / ° / 
lo0652 | 0015 | 03 | 06 1960 | 08 67 23 O71 40 W 0437 04 


AIR TEMPERATURE 


SWELL 


| v 
Am. | a 


WATER 


COL. = 


HUMID- 


CLOUD | SEA 
ITY 


WEATHER 


TYPE] AMT.) DIR. 


69) |) 03) aire 


SUBSURFACE OBSERVATIONS 
SAMPLE T °C S%o ct = AD Ozmi/I Ve 
DEPTH (M) Vv vy | v Vv v vy 
0000 —Ol 54 |33 08 26 64 |0 000 i Cech ISTO) | 
0000 Fab VAS |iesey (ols) 26 64 (faa Ol ae? 
0010 -0l1 65 |33 05 26 61/0 014 7 45 |4709 O 
0010 =O1 65/33 05 26 61 7 4&5 |4709 O 
0020 =01 54/33 08 26 64 10 028 7 48 %!4711 4 
0020 -01 54 |33 08 26 64 7 G8 |4711 4 
0030 Yoyt Zig} jz). al) 26 72 |0 042 7 4&2 (|4715 8 
0030 ail sje} |e}5) a6) Ay U2 eh Ce esretey 
0050 -O1 86 |33 80 27 23 |0 064 fy Bk yi 2 
0050 -Ol1 86 |33 80 2U 25) (Sela arash es) 
0075 -O1 80 |34 O07 27 44 |0 083 6 27 |4714 9 
0075 -O1l 80 |34 O07 27 44 6 27 |4714 9 
0100 =O1 76|34 10 27 47 |0 098 ae B3 1srehy ot 
0100 -O1 76/34 10 27 47 BQ (svat | ab 
0125 a) 2 jes tz 27 49 6 44 |4717 8 
0150 =-01 63 |34 14 27 50/0 128 (aby 722 3} 
0150 -01 63/34 14 AU BO ay Ware se) 
0175 “Ol 34/34 21 27 54 6 OO |4728 7 
0200 =-00 85 |34 33 27 62/0 155 5 44 |4738 4 
0200 -00 85/34 33 2U. ©2 5 44 |4738 4 
0225 -00 28734 50 |*27 74 5 03 "4749 4 
0250 00 O07 |34 46 QU SS) (0) alr 7 4 87 |4756 1 
0250 00 O07 |34 46 Cr & 4 87 |4756 1 
0300 00 50/34 47 ATH ETE oy BOE} 4 81 |4765 6 
0300 34 47 4 81 
0350 00) 81434) S728 |*2i7) 85 4 51 44774 3 
0400 00 99/34 66 2U T'S) I BxS 4 35 |4779 7 
0400 00-99 |34 66 2U. © 4 35 |4779 7 
0430 (ab LTE © ee 27 80 4 25 |4782 7 
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SURFACE OBSERVATIONS 


H.0. DATE POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. MO. | DAY YEAR HOUR LATITUDE | LONGITUDE UNCORRECTED | DEPTH 
i / 
[00652] 0016] 03 |os | 960 | 17 Sie Lom san (loxso [ee 


ANEMO. AIR AIR TEMPERATURE HUMID- fan CLOUD | SEA 
H@T. | PRESS | oryy | wery nun TYPE| AMT.| DIR. i 
2a seul Mis 2ikolMSemo) Mancrel ome! litel| 
[ SUBSURFACE OBSERVATIONS 

SAMPLE T°C S%o ot ZAD Ozmi/I Ve 
DEPTH (M) v v v v v v 
0000 |-01 75 | 33 07 | 26 63 |0 000 |7 14 |4706 9 
0000 |-01 75 | 33 07 | 26 63 714 |4706 9 
0010 |-01 82 | 33 09 | 26 65 |0 014 |7 14 |4706 4 
0015 |-01 83 | 33 10 | 26 66 7 11 |4706 6 
0020 |-01 79 | 33 21 | 26 75 |0 028 |7 07 |4708 0 
0030 |-ol 76 | 33 44 | 26 93 |0 040 |6 91 |4710 1 
0030 |-01 76 | 33 44 | 26 93 6 Oi |A7L1O i 
0050 |-01 84 | 33 99 | 27 38 |0 058 |6 32 |4712 4 
0050 |-01 84 |] 33 99 | 27 38 A 32 |e7ie oa 
0075 |-ol 77 | 34 o7 | 27 44 10 075 16 43 4715 4 
CO7S col 7 SA O7 | By aa 6 43 |4715 4 
0100 |\-o1 84 | 34 lo || 2747 |0 O91 6 49) Waris 9 
0100 |-01 84] 34 10 | 27 47 6 49 |4715 9 
0150 |-01 78 | 34 14 | 27 50/0 121 6 44 |4720 0 
0150 |-01 78 | 34 14 | 27 50 6 44 |4720 0 
0200 |-01 28 | 34 23 | 27 56 1/0 148 |5 91 |4731 2 
0200 |-01 28 | 34 23 | 27 56 Bon Avail 2 
0250 |-00 90 | 34 35 | 27 64 |0 173 |5 76 |4740 7 
0250 |-00 90 | 34 35 | 27 64 5 76 |4740 7 
0300 OO 2 | 3A 52 | Ayr 7S iO 19s IG uy l47en & 
0300 00 21 Bn GA |) 27) 47/3 57 |ayvel & 
0350 00 93 | 34 65 | 27 79 4 44 |4775 8 
0400 01 08 |, 9 89 

0400 O01 08 33 80 |*27 10 9 89 4777 3 
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SURFACE OBSERVATIONS 


DATE 


POSITION 


STATION | 
0017| 


DAY 


LATITUDE 


03 


a 


09 


HOUR 
960 


275 


LONGITUDE 


DEPTH (M) 


SAMPLE 


0000 
0000 
0009 
0010 
0018 
0020 
0026 
0030 
0044 
0050 
0066 
0075 
0088 
0100 
0138 
0150 
0176 
0200 
0222 


WEATHER 


CLOUD 


0 


2| 


TYPE AMT. DIR. 
| 23 


SONIC 
DEPTH 
UNCORRECTED 


COL. | TRANS. 


SUBSURFACE OBSERVATIONS 


T°c S%o ot = AD 
v v v 
-00 86 33 34 26 83 |0 000 
-00 86 33 34 26 83 
-00 83 33}. Sal 26 80 
-00 83 3s} Zhi 26 80 |0 012 
-00 84 33073 26 80 
-00 86 33530 25, 72) | © 
-00 90 3330 26 79 
-00 87 3336 26 84 |0 
=00 72 3359 27 02 
-00 59 33 72 2B 2 @ 
=00 31 3399) 2y as) 
-00 22 34 06 27 38 (0) 
<(0)(0)) ako) 34 16 27 45 
00 03 324 24 Zu Bal 0 
00 38 34 43 2 5 
00 52 34 48 27 68 |0 
00 65 34 54 OU 2 
00 54 34 54 2u v3 0 
00 26 34 54 27 74 


STATION 


0018 


POSITION 


Ozmi/ 


DUIWDDOAUNWOUOWArHYHWO Orr 


SONIC 


LONGITUDE 


DEPTH 
UNCORRECTED 


MAX. 
SAMPLE 
DEPTH 


061° 


23W 


| 0622 


| 06 


CLOUD 


SWELL 


COL. 


SUBSURFACE OBSERVATIONS 


eer 


lio 
=s 


S%o ot ZAD Ozmi/ 

v v Vv Vv 

33 48 26 86 0 000 @ al 4747 
33 48 26 86 @ al 4747 
33 47 26 86 10 012 6) DS) 4747 
Boh Ny 26 86 4T47 
es} 5)7/ 26, 95 10 O24 6 27 4745 
Sc} © 7/6} 27 13 |}0 034 6 08 4743 
33 78 6 08 

34 21 27 49 5 94 4741 
34 22 2 50) | 0) O49 BOS 4741 
34 31 Or Bi 4743 
34 31 2 Ail ||) ies) 6 04 4743 
34 36 27 62 6 12 4742 
34 36 27 62 0 076 6 08 4742 
34 45 Qu Os 5 27 4748 
34 45 27 69 10 098 Sas. 4748 
34 49 ZY Ws 4748 
34 50 20 73 | @ WR 4 93 4749 
34 58 2 VU. || © LBS 4 73 4761 
34 62 2Yy U9 4 66 4767 
34 62 2U U2 OQ wSr 4 67 4767 
34 63 2y Bul 4 81 4770 
324 64 Qu al 0 183 4 81 4771 
34 68 2y 33) 4780 
34 68 2Y 83) || @O 23 4 79 4781 
34 66 2Y Bs) 2 UT 4782 


NUR FwWW 


QDOIOODUNrFNODOANUANWWWY OO 


SURFACE OBSERVATIONS 


H.O. DATE POSITION 


REF. STATION 
YEAR HOUR LATITUDE LONGITUDE 
° 7 ° / 
960 06 63 18S 061 19W 


NO. MO. | DAY 
AIR TEMPERATURE 


[00652| 0019] 03 |190 


antec or, 


ANEMO. 
HGT. 


AIR 
PRESS 


cLouD SEA | SWELL 
pats fea vis. 
Type|amT.| o1n. | amt. | oIR. | AMT. coL.| TRANS. 
cil | 
78 OQ2I) Bll Bil 26 2 7 


SUBSURFACE OBSERVATIONS 


DRY VW | WET V 


24 | 10 | 50 9| 52 0 


SAMPLE TCC) Sho ot = AD Ozmi/I Ve 

PTH (M 

DEPTH (M) v Lv v v v 
0000 00 50 B32) Bil 26 90 | 0 000 6 98 4743 6 
0000 00 50 Bem 26 90 6 98 4743 6 
0010 00 47 B35} 32 26 91 | 0 012 Y Of 4743 8 
0012 00 47 Be) 52 26 91 4743 9 
0020 00 49 Bis mer ae So) | @ O23) 7 06 4744 7 
0024 00 49 Bs) By 26 90 7 08 4744 9 
0030 00 48 235) 5) AZ Gil || @ OAs 6 86 4745 2 
0041 00 45 33 58 26 96 4745 6 
0050 00 16 23) 7/3 27 10 |}0 056 6 20 4742 4 
0075 -00 36 34 04 2 Bt |) 0) O77 5) BS) AUST 3 
0082 -00 44 eyes ILI 27 43 5 46 4736 8 
0100 —(0)(0)  2}7/ 34 20 2QY BOQ O93 5 25) 4739 3 
0122 -00 27 BG 2S) QU DV 5 06 4742 5 
0150 -00 11 34 37 2Y 82 VO. 220 5 2 4747 0 
0163 -00 06 34 40 At @2 4748 7 
0200 -00 08 34 47 27 70 |0 142 5) 25) 4750 8 
0245 (}(0), ab 34 53 QU. ve 5 28 4753 3 
0250 -00 06 34 54 2 TS | HOO 5 24 4754 4 
0300 OO “32 34 58 20 UH VO Lvs 4 89 4763 3 
0327 00 43 34 60 28 4 76 4766 7 
0400 00 39 34 62 27 80 |0 210 4 83 4770 5 
0409 OORESS) 34 62 27 80 ATT ak a 
0492 00 40 34 64 27 81 4 86 4776 2 
0500 00 40 34 64 27 81 |0 240 4 86 4776 7 
0600 O10F 319) 34 67 2Y {34 |)0) ZO) 4 81 4782 6 
0659 00 37 34 68 2Y 35) Ay 1/5) 4785 9 
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—- 


SURFACE OBSERVATIONS 


H. 0. DATE 
REF. STATION 


NO. MO. | DAY YEAR | HOUR 
00652| 0020] 03 [10 | 960 | 08 
ANEMO. 

HGT. 


POSITION 


SONIC 
DEPTH 
UNCORRECTED 


MAX. 
SAMPLE 
DEPTH 


LATITUDE LONGITUDE 


63 085 


AIR 
PRESS 


cot. | TRANS. 
Dae a 
SUBSURFACE OBSERVATIONS 

SAMPLE emis TSC) S%o ot =AD Ozmi/I Ve 

DEPTH (M) v Vv v v v v 
0000 00 58 tie | a7as © 
0000 00 58 7 \'air744 9, 
0010 00 61 7) ATS. © 
0011 00 61 4746 0 
0020 00 55 33 69 | 27 04 |0 022 7 16 |4746 4 
0022 00 52 Be) 72 WD Or 716 |4746 1 
0030 OO DBO |) Bey eid) By Wy o oz2 6 94 |4743 8 
0037 OO 15 | 33 8 | ey 22 4742 2 
0050 00 02 25 92 |) 2Y 26/0 O20 16 50. | G7an A 
0055 |-00 05 Be OA || 2y 27 6 42 |4740 4 
0074 |-00 43 | 34 04 | 27 37 6 20 |4736 1 
0075 |-00 44 34 04 | 27 37 |0 069 6 18 | 4736 0 
0100 |-00 54] 34 13 | 27 45/0 085 5 81 4736 4 
0112 |-00 59 34 18 27 49 4736 5 
0150 |-00 27] 34 35 27 62 |0 113 5 23 |4744 4 
0150 |-00 27] 34 35 27 62 5 23 |4744 4 
0188 00 05 | 34 42 | 27 66 4751 9 
0200 00 13 34 44 | 27 67 10 136 |4 90 | 4753 9 
0227 00 32 34 49 | 27 70 4 76 |4758 6 
0250 00 53 34 54 | 27 73 10 157 |4 67 | 4763 4 
0300 00 BA! Ba CO | 27 7610 7S |A Sa I ar7n 2 
0311 00 88 34 61 27 76 4772 5 
0358 00 96 34 61 Ql Ue 4 53 |4776 5 
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SURFACE OBSERVATIONS 


NODC 
REF. 


DATE POSITION 


STATION 


SONIC 
DEPTH 


MAX. 
SAMPLE 


NO. mo. | DAY . | HOUR LATITUDE | LONGITUDE UNCORRECTED | DEPTH 
100652 0021! 03 | 12 11960 | 04 | BS) 57 057 00 W 3658 | 30 
WIND Perron ier AIR TEMPERATURE | ay) cLOUD SEA SWELL WATER 

SPEED | DIR. HoT aa [ue ense Be I TYPE | =! DIR. aE: | a 

| 02 | 04 24 | 06 01 7| 90 47 | | 9 | 01 1 | 

[ SUBSURFACE OBSERVATIONS 
SAMPLE | Tace: S%o ot = AD O2mi/I Vy 
|_verrn (M) v v v v v v 

0000 02 06 |33 74 26 98 |0 000 4767 7 
0000 02 06 |33 74 26 98 4767 7 
0010 02 03 (33 74 26 98 j0 O11 4767 9 
0010 02 03 |33 74 26 98 4767 9 
0020 @i OO) 2 7/6 26 99/10 022 4767 9 
0020 01 99/33 74 26 99 4767 9 
0030 @ab B28 (95) 7/5 27 04 |0 032 4759 6 
0030 *02 61/33 75 |*26 94 PATTY 9B 
0050 OOF, LoONi33™ 93) 2 26 0) Oat 4742 3 
0050 00) 1'0))/33'93 27 26 4742 3 
0060 -00 57 |34 02 27 36 4733 1 
0075 -00 33/34 15 27 46 |0 069 4738 2 
0075 -00 33/34 15 27 46 4738 2 
0100 00 25 |34 27 27 53/0 084 4749 1 
0100 00 25 |34 27 Qy Bs} 4749 1 
0125 34 42 
0150 01 58/34 50 AU Os) {{(o) Wo 4772 8 
0150 01 58 |34 50 QU. Os) 4772 8 
0175 01 69 |34 55 27 66 4776 2 
0200 01 70/34 56 AY xsy |) dz}s) 4777 8 
0200 01 70/34 56 27 66 4777 8 
0250 Ol 79/34 57 Au tf 0 tee 4782 2 
0250 01 79/34 57 2. Sif 4782 2 
0300 01 83/34 60 COON | Oke later 4785 9 
0300 O01 83/34 60 2 © 4785 9 
0350 Ol 89 |34 65 20° U2 4789 9 
0400 O01 89 |34 67 27 74/0 218 4793 0 
0400 34 67 
0500 01 89 |34 71 2 TH (0) 258) 4799 1 
0500 01 89/34 71 QU Ue 4799 1 
0600 01 82 |34 72 2t US 0) Zeal 4804 1 
0600 Ol 82/34 72 Au ues 4804 1 
0800 O01 66/34 73 27 80 |0 360 4813 7 
0800 O01 66 |34 73 2U- 3) 4813 7 
1000 01 44 |34 74 27 83 |0 425 4822 4 
1000 01 44/34 74 2 B83 4822 4 
1200 O01 23 |34 73 27 83 |0 487 4831 1 
1500 00 98 |34 72 27 84/0 579 4845 2 
1500 00 98 |34 72 27 84 4845 2 
2000 00 71/34 71 27 85 |0 725 4870 8 
2000 00 71/34 #71 QU BS 4870 8 
2500 00 36 |34 70 a2! 87 |O 862 4895 1 
2500 00 367134 73 27 89 “14895 3 
3000 0O0 11/34 68 27 86 |0 987 4920 8 
3000 00 11/34 68 27 86 4920 8 
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SURFACE OBSERVATIONS 


NODC 
REF. 
NO. 


STATION 


DATE 


POSITION 


SONIC 


DAY | YEAR | HOUR 


LATITUDE 


| LONGITUDE 


DEPTH 
UNCORRECTED 


MAX. 
SAMPLE 
DEPTH 


00652 


: Mo. 
0022 | 03 


12 | 1960 | 1i 


° 
58 


7 
51 


J 056° 


/ 
56 w | 3658 


20 | 
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WIND AIR TEMPERATURE CLOUD SEA SWELL 
meno.| An, ni exra ee 
SPEED | DIR. DRY VW = Vv + AMT.| DIR. AMT. DIR. = cOoL, | TRANS. 
02/03 | 24 loz [ow alos 9] 93] 47 9] 03] 2| ls] | 
SUBSURFACE OBSERVATIONS 
[- aes = 1 

SAMPLE TC S%o ot = AD Ozmi/l Vy 

DEPTH (M) Vv fete | v [ver y 
0000 Ree 85 [33 71 | 26 89 |0 000 4779 0 
0000 OR E512). Vil | 26 FS 4779 0 
0010 O29 7533 tie i2ion| SO! lO o12 4778 1 
0010 02 75/33 71 | 26 90 4778 1 
0020 02 68/33 72 | 26 91 |0 023 4777 8 
0020 02 68/33 72 |! 26 91 4777 8 
0030 02 65/33 71 | 26 91/0 035 4777 9 
0030 02 65/33 71 | 26 91 4777 9 
0050 02 57|33 72 | 26 92 0 058 4778 0 
0050 027 57 33)" 72 N26" 92 4778 0 
0060 00 40/33 91 | 27 23 4747 4 
0075 |=00 16/34 04 | 27 36 |o 081 4740 3 
0O75= §|=00) 16/347 04" |l27) 36 4740 3 
0100 00 20/34 19 | 27 46 jo 098 4748 0 
0100 00 20/34 19 | 27 46 4748 0 
0125 00 63/34 29 | 27 52 4756 4 
0150 00 78/34 32 | 27 53 lo 128 4760 2 
0150 00 78/34 32 | 27 53 4760 2 
0175 00 94/34 39 | 27 58 4764 4 
0200 01 09/34 42 | 27 60 |0 154 4768 3 
0200 01 09/34 42 | 27 60 4768 3 
0247 01 59/34 57 | 27 68 4779 1 
0250 01 60/34 57 | 27 68 |o 178 4779 4 
0296 OL WO Gil) Ay § 70 4783 8 
0300 01 71/34 61 | 27 70/0 199 4784 1 
0346 01 80/34 63 | 27 71 4788 3 
OLDS 1-02 2A GA ay GS "14804 6 
0400 O01 86/34 66 | 27 73 0 239 4792 5 
0494 01 89734 84 #27 87 "14799 3 
0500 01 89/34 69 | 27 75 |0 277 4799 0 
0593 Ol “OQ IVA 7 ay We 4803 6 
0600 O01 82/34 71 | 27 78/0 314 4804 0 
0791 OD OSes 78M or. Ba *14813 9 
0800 01 69 ]34 74 | 27 81/0 383 4814 2 
0990 01 51434 84 |*27 90 4823 3 
1000 01 50/34 75 | 27 830 448 4823 3 
1188 Ole 31 184.475) 227) 84 4831 7 
1200 01 30/34 75 | 27 85 lo 509 4832 2 
1486 O01 01/34 73 | 27 85 4844 9 
1500 01 00/34 73 | 27 85 lo 598 4845 5 
1984 CON 731340973" | 275 67, 4870 2 


H.O. 
REF. 


DATE 


SURFACE OBSERVATIONS 


POSITION 


STATION 


HOUR 


LATITUDE 


MO. | DAY YEAR 
0023; 03 |12 | 960 


15 


° 
58 


° 
056 


WIND 


SPEED | DIR. 


ANEMO. AIR 
HGT. PRESS 


05| 29 


24 


DEPTH 
LONGITUDE UNCORRECTED 


5 bi 


SONIC 


| 3658 


SUBSURFACE OBSERVATIONS 


SAMPLE 
DEPTH (M) 


0030 
0030 
0050 
0050 
0060 
0075 
0075 
0100 
0100 
0125 
0150 
0150 
0175 
0200 
0240 
0250 
0300 
0336 
0384 
0400 
0480 
0500 
0577 
0600 
0769 


168 


= AD 


035 


058 


084 


105 


138 


165 


189 


22 


253 


292 


329 


Ozmi/I 


4777 
4777 
4778 
4778 
4776 
4749 
4749 
4743 
4743 
4750 
4758 
4758 
4764 
4770 
4777 
4778 
4781 
4784 
4789 
4790 
4796 
4797 
4802 
4803 
4812 


DOF WDFEFUNDOWUNUWWANNDONUUFFOODFFH UY 


SURFACE OBSERVATIONS 


DATE | POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
Mo. | DAY YEAR = LATITUDE LONGITUDE UNCORRECTED | DEPTH 
0024, 03 |12 | 960 — 57 475 |) 056. = 4023 | 19 
Aneuae tenia AIR TEMPERATURE} syn. eee cLouD SWELL WATER 
SPEED] DIR. HoT. | PRESS’ |) ipry.V. || (WET ¥ Ir TYPE = DIR. - AMT. 
24 | 10 | 04 3] 040 30| ae 
SUBSURFACE OBSERVATIONS 
S%o ot =ZAD Ozmi/i Ve 
DEPTH (M) v v 
33 68 26 85 | 0 000 4782 3 
33 68 Oe BS) 4782 3 
3} Sts) 6 Si OM OZ 4782 4 
0010 03 06 33 68 26 85 4782 4 
0020 03 OO 33 69 26 86 | 0 024 4782 2 
0020 03 00 33} 9) 26 86 4782 2 
0030 02 68 es} 1/0) 26 90 | 0 036 4778 3 
0030 02 68 B)S} YAO) 26: 90 4778 3 
0050 02 49 B35) 7h 23 92") 0) OBY 4776 8 
0050 02 49 35 Til 26 92 4776 8 
0060 02 45 By} Val 26 93 4776 8 
0075 00 59 3308 2Y al |): @)S)e) 4750 6 
0075 00 59 33 78 QY abil 4750 6 
0100 -00 65 Bs} O72 AY 28)\| @ O07 4733 8 
0100 -00 65 a3 92 Ar 29 4733 8 
0125 -00 39 34 12 27 44 4740 1 
0150 00 10 cyan or 27 45 |0 143 4749 3 
0150 00 10 34 17 27 45 4749 3 
0175 00 68 34 20 27 44 4759 7 
0200 @al v9 34 26 2Y GE PO ays 4769 0 
0200 (al al) 34 26 27 46 4769 0 
0241 01 74 34 40 2y Bs 4780 2 
0250 @at 779) 34 4) 27 54 | 0 205 4781 5 
0289 01 90 34 46 2m, Dil: 4785 6 
0300 Ol 86 34 47 Ar Be | 0 232 4785 7 
0337 Ol 81 324 49 27 60 4787 3 
0385 op nce | 34 56 RY (2) AYSL SS) 
0400 01 94 34 57 Ay Oe) || oO) 2SZ 4793 3 
0482 ab OY) 34 62 2 69) 4799 1 
0500 OSS: 34 63 2m WO) 20) 326 4799 6 
0578 Ol 84 34 65 Ol Va 4802 8 
0600 01 85 34 66 27 v3 | O B68 4804 3 
0771 01 85 34 70 2Y VO 4814 6 
0800 O01 84 34 70 27 77/10 445 4816 2 
0965 01 78 34 72 27 v2 4825 2 
1000 (aly 1S) 34 72 2Y VE 'O. Sue 4826 8 
1159 01 63 34 74 on 8 4834 6 
1200 01 62 34 74 27 Bil | @ Bee) 4836 9 
1451 @il, B2 34 75 27 83 4850 4 
1500 01 49 BA 7/5) ZY 33) || @ O89 4852 9 
1945 01 05 BA 7D QU {32) 4872 7 
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SURFACE OBSERVATIONS 


H. 0. 


REF. STATION 


DATE 


POSITION 


NO. MO. 


DAY 


YEAR 


HOUR 


LATITUDE 


00652| 0025| 03 


13 


960 


00 | 


° 
57 


135 


LONGITUDE 
056° 4BW 


ANEMO. AIR 
HGT. PRESS 


AIR TEMPERATURE 


DRY Y | WET V 
05 3) 05 0 


24 13 
SAMPLE T°c s%o 
DEPTH (M) Vv 
0000 (0) OY) 23) Or 
0000 02 99 Bs) Or 
0010 02 94 33 68 
0010 02 94 33 68 
0020 02 79 33 68 
0020 02 79 33 68 
0029 02 76 33 68 
0030 02 76 33 68 
0049 02 68 33° 69 
0050 02 67 3369, 
0059 02 62 33 69 
0073 01 09 33 84 
0075 01 09 23) 2 
0092 00 71 33 2 
0098 00 40 33 88 
0100 00 34 33 90 27 
0122 -00 03 34 09 27 
0147 00 12 34 12 27 
0150 00 13 34 13 27 
0172 00 34 34 18 27 
0197 00 86 BS 22) 27 
0200 00 89 34 24 ali 
0250 01 28 34 38 QU 
0275 O1 44 34 44 27 
0300 01 54 34 49 Ot 
0400 Ol 86 34 65 OU 
0459 02 00 34 72 27 
0500 01 98 34 72 27 
0600 O1 95 34 72 27 
0800 nt Os} 34 72 2y 
0920 01 83 oi 2 27 
1000 Qi 5 34 72 27 
1200 01 29 34 72 Ou 
1384 01 08 34 72 27 
1500 01 08 34 72 27 
1848 O01 03 34 72 At 
2000 00 97 
2314 00 80 


170 


109 


147 


179 


209 


235 
279 


S07 
B)3) 
426 


498 
566 


660 


Ozmi/I 


4748 
4745 
4749 
4749 
4754 
4763 
4764 
4773 
4778 
4781 
4792 
4798 
4800 
4806 
4817 
4823 
4825 
4832 
4839 
4846 
4866 


PFPHOWDOFNMDAOUWUHOUDOUBDWANWDUAWNKYPWEFWNNANYNO®D 


SURFACE OBSERVATIONS 


NODC DATE POSITION “| SONIC 
REF. STATION DEPTH 
NO. MO. DAY YEAR HOUR LATITUDE LONGITUDE | UNCORRECTED 

00652 | 0026 | 03 960 + 056° 44w| 4023 
WIND AIR TEMPERATURE CLOUD SEA SWELL 
ees ey HUW” WEATHER ae 
SPEED | DIR. DRY V WET W TYPE| AMT. COL. | TRANS. 
fe lsieett peer 
| o5 127 | 24 |17 | 04 8/041] 90 28 | 2e| 2| | 7 
SUBSURFACE OBSERVATIONS 
SAMPLE T°c oie ot 5, =AD O2mi/l Vy | 
DEPTH (M) 
IL al jae = 
0000 03 24/33 66 | 26 820 000 4784 3 
0000 03 24/33 66 | 26 82 4784 3 
0010 03 21/33 66 | 26 82 |0 012 4784 5 
0010 03 21/33 66 | 26 82 4784 5 
0019 QO) 2h Gr | 26 Be 4783 8 
0020 03 12|133 67 | 26 84 |O 025 4783 8 
0029 03 07|33 68 | 26 85 4783 7 
0030 03 07/133 68 | 26 85 |0 037 4783 8 
0048 02 77/33 69 | 26 88 4780 6 
0050 02 77/33 69 | 26 88 [0 061 4780 7 
0057 02 46|33 71 | 26 93 4776 8 
0072 OO Uibo G2 | 2 wy 4744 1 
0075 00 05|33 83 | 27 18 |0 087 4742 6 
0096 |-00 39/33 90 | 27 26 4737 4 
0100 |-00 35(|33 91 | 27 26 |0 108 4738 3 
0120 |-00 10(|33 96 | 27 29 4743 6 
0144 OO BA Of ev 22 4751 8 
0150 00 47|34 05 | 27 34 |0 147 4754 4 
0168 00 83|34 10 | 27 35 4761 1 
0184 01 05 (34 16 | 27 39 4765 6 
0192 Ol 22|34 16 | 27 38 4768 6 
0200 01 29/34 19 | 27 40 |O0 183 4770 2 
0222 Ol 46/34 27 | 27 45 4774 4 
0250 01 58/34 29 | 27 46/0 217 4777 9 
0259 01 63 [34 35.) "27 50 *14779 4 
0296 01 89/34 32 | 27 46 4785 3 
0300 01 90|34 33 | 27 46 |0 249 4785 7 
0371 OP OA BA CO ar Ba 4792 3 
0400 02 04/34 42 | 27 53 |0 310 4794 1 
0447 02 05/34 45 | 27 55 4797 2 
0500 02 05134 47 | 27 57 |0 367 4800 4 
0599 02 05/34 52 | 27 61 4806 5 
0600 02 051/34 52 | 27 61/0 421 4806 6 
0755 02 08 |34 60 | 27 67 4816 6 
0800 02 08 (34 63 | 27 69 |0 518 4819 4 
0912 02 04|34 70 | 27 75 4825 7 
1000 01 93134 70 | 27 76 |O 602 4829 4 
1155 01 80734 73 |*27 79 "\4836 8 
1200 On B2IA Tk || 2v Ve \o Gve 4839 7 
1500 01 84|34 72 | 27 780 795 4857 8 
1583 On OS106 72 | 20 ve 4862 9 
2000 01 70|34 74 | 27 81 0 987 4885 5 
2041 01 67/34 74 | 27 81 4887 5 
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SURFACE OBSERVATIONS 


H. O. DATE POSITION SONIC MAX. 

REF. STATION DEPTH SAMPLE 

NO. MO. DAY UNCORRECTED | DEPTH 
00652} 0027) 03 | 13 


WIND 


SPEED] DIR. 
02| 36 


ANEMO. AIR 
HGT. PRESS 


COL. | TRANS. 


24 19 
ee SUBSURFACE OBSERVATIONS 

SAMPLE THOG Sk%o ot = AD 

2a6 | Vv v Vv v 

0000 Os) 26 33 66 26 82 6 
0000 03 26 33 66 26 82 6 
0010 03 21 3363 26 80 4 
0010 03 21 B35) 3 26 80 4 
0020 OP AES 33 64 26 81 0 025 4784 1 
0020 Om 33 64 26 81 4784 1 
0030 03 14 33 62 26 79 |0 038 4784 5 
0030 03 14 33) OZ 26 79 4784 5 
0050 02 59 B35 Of 26 88 0 062 4778 1 
0050 O29 O3) OV 26 88 4778 1 
0060 OZ 33 66 26 88 4777 6 
0075 02 58 33) 7 26 88 0 092 4779 4& 
0075 02 58 33) Oi 26 88 4779 4 
0100 00) 311 S)5} 7/5 2 NO 0) ks 4747 7 
0100 00 31 Be} 7/5) Qt 0) 4747 7 
0125 00 16 33 80 2 WS 4747 2 
0150 -00 38 333 83 27 22 0 164 4740 6 
0150 -00 38 55) OS CY 22 4740 6 
0175 00 08 333993) 27 26 4749 5 
0200 00 59 33) 99) ZY 23} 0 205 4758 9 
0200 00 59 32) SY) AY 2s) 4758 9 
0238 01 42 34 16 2 36 4774 3 
0250 01 50 34 18 2¢ Bri @ Bes) 4776 3 
0287 01 68 34 23 27 40 4781 3 
0300 01 70 324 24 27 41 O29 4782 4 
0334 01 74 34 26 27 42 4785 1 
0382 01 81 34 33 27 47 4789 3 
0400 Ol 86 34 35 27 48 0 344 4791 2 
0478 2 Os) 34 42 Ct a3 4798 6 
0500 02 05 34 43 Qt D3 || @ AOS 4800 2 
0573 @2 alal 324 47 27 56 4805 6 
0600 OZ reales 324 48 27 57 |0 462 4807 6 
0765 02 24 Sih 7/ 2 3} 4819 3 
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SURFACE OBSERVATIONS 


POSITION SONIC MAX. 
DEPTH SAMPLE 
LATITUDE LONGITUDE UNCORRECTED | DEPTH 


° / ° / 
BN) SBS 056 39W 4389 | 05 


CLOUD SEA SWELL 
HUMPS edi Vis. 
TyPE| AMT.} DIR. AMT. DIR. AMT. COL. | TRANS. 
eal al ole a) aL | 


SUBSURFACE OBSERVATIONS 
SAMPLE T°c S%o ot ZAD OzmI/I VE 
= (M) | v v v Vv Ve v 
0000 03 92 33 64 26 74 | 0 000 4793 8 
0000 03 92 323 64 26 74 4793 8 
0010 02) 1 By 6\5) ey, Ve ||@ Oils) 4792 2 
0010 OSG 2) OS) 26 76 4792 2 
0020 03 49 33 68 26 81 0 026 4789 1 
0020 03 49 Bysh- (exe! 26 81 4789 1 
0029 03 45 33 68 26 81 4789 1 
0030 03 44 S268 26) 8) (0) (03/8 4789 0 
0049 Op mes9 33 68 26 82 4789 4 
0050 03 40 33 68 Ae 2 || @- Oss) 4789 6 
0059 03 45 323 68 Om on 4790 9 
0973 O8n 35 che} (ys) 26 82 4790 3 
0075 (0}5). (0) 7/ SB069 26 86 | 0 094 4786 5 
0098 00 62 35) 73} Qe. Wak 4752 4 
0100 00 49 353 1/9) 2y absy || ian 4750 6 
0122 -00 50 3385 AU 22 Crea. al 
0147 -00 72 33 89 2 26 (NT/B) 5). 5} 
0150 -00 64 Bige- gill AY 2B Owes 4736 8 
0171 -00 19 34 02 2 BS TAS) GS 
0196 OOS 324 08 te Ex} 4752 4 
0200 (0) shal 34 11 Zu BS ial 2OZ 4755) 2 
0230 (Oil 2B} 324 28 27 48 4770 8 
0250 (Oy 29) 34 30 27 49 | 0 234 COU Sy OU 
0276 01 40 ys. ZG} Ct +S) CTA 0) 
0300 Ol 423 34 35 Ot D2 NO .2exr 4778 9 
0322 01 48 SYA sh7/ Ath Be) 4781 1 
0368 01 62 324 42 AU Be 4786 1 
0400 ONO) 34 45 27. S13 |} O B20 4789 3 
0460 o1—83 34 5] 2 oa 4795 0 
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SURFACE OBSERVATIONS 


© DATE POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. MO. DAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 
00652| 0029| 03 G0 loiv ibe soess | ose an || pasa 
WIND AIR TEMPERATURE | CLOUD SEA SWELL 
mewo,| an rime. byermen, | o 
SPEED | DIR. DRY VW WET W TYPE aw. DIR. AMT. DIR. AMT. 
o5| 32 | 24| 18 = 07 9] 88 = AMS el Al ; 
SUBSURFACE OBSERVATIONS 
SAMPLE TACC, S%o ot ZAD O2mI/I Ve 
DEPTH (M) Vv v Vv 
0000 | 07 29| 34 03 | 26 64] 0 000 4840 4 
0000 | 07 29| 34 03 | 26 64 4B40 4 
0010 | 07 19| 34 03 | 26 65 |0 014 4839 7 
oone® | O7 19 |) 34 08 | 26 GB 4839 7 
0020 ||| 06 82 1|. 34 03) 26 70 \lavoze 4835 5 
CORO || OB G2) Bos || 26 76 4835 5 
OOO || OG BO) D4 08 || 26 v2 4835 9 
0030 | 06 78| 34 05 | 26 72 |0 041 4835 7 
0049 | 06 25| 34 07 | 26 81 4829 9 
OOS0 | 06 20 Bs oF | 28 on |o O67 4829 4 
0059 |*05 91| 34 09 |*26 87 $4826 1 
oors || OS Sz || SA 2 || 26 oe 4820 0 
OOva | OS 96 | B4 12 || 2a 66 | 0 oor 4819 9 
WO | OS 13 | Ba Wy || 27 o2 4818 4 
IO |) OS) | ey a7) 27 Od | O a2, 4818 2 
ons | 04 GO|) BA sim || Dy 08 4816 6 
OA || Ce 7, Ba Ws |) Br OS 4815 9 
OBO | CA we es iA |) 2p OS | © 176 4815 9 
O72 | oO GG) Be 25 | 27 06 4816 3 
Olom we O45 |) sei) 2nec9 4816 4 
O00 |) O8 BO) as ny |) a7 oo |e azn 4817 0 
0215 || 04 661) 34 16 |) 27 O« 4818 9 
0239 I) 0459 |) 34 alell) 27708 4819 4 
p50 | m4 Sn | Sh 15) 27 08 |@ 270 4818 9 
ogy | 0G 92) a 18 | 27 o8 4818 5 
0300 | 04.321 34 a4 || 27 091 0 328 4819 2 
O85 | Os 25 \) a 15) 27 ne 4820 8 
M205 | OA 2O|] BA 16) a7 ie 4822 4 
OOO || OA BA\l BA a7) a7 te ro 228 4824 2 
Ons) || OA 2a\) 32 20) ay 16 4829 5 
O00 | O42 20 | a2 21 || ay 16 | @ S26 4829 7 
O77 | 8 95|| 34 25) 27 20 4830 7 
GEOON ln wosn esi 340 24ll aq 2> || omen9 4831 0 
orev | 05 34 || Sa. sn | ar 38 4834 0 
QsOoru|) 03°26 | 3444 27835 0) 769 4835 3 
O60 N02 G0) 3a com locmtan 4841 1 
1000 | 0291] 34 45 | 27 48 |0 936 4842 4 
iG, | (02 GA) G4 46 | oy Gi 4847 7 
OO || O2 Sal 2A ro | ar se | 1 oe 4849 9 
WaT || O2 37) 3 Go| ar Ge 4861 8 
100 || O2 62 |) Ba G2) ar ee | a DaC 4864 5 
164 || ©2 241 24 64) ap eo 4871 9 
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SURFACE OBSERVATIONS 


| DATE POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
| MoO. | DAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 
/ ° / 
0030] 03 [13 | 960| 21 54 305 | 056 47 | 0082 o1 | 


ANEMO. AIR 
HGT. PRESS 


AIR TE! 


MPERATURE 


HUMID- 


SEA 


ITY 


— D 


COL. | TRANS. 


DRY V WET W IR. | AMT. 
24 18 09 6 8 3| 02 LT Bi) B32 | 2 | 
SUBSURFACE OBSERVATIONS 
SAMPLE T°c S%o ot = AD O2mi/I Ve 
DEPTH (M) v Vv vy 
4845 0 
0000 O07 64 34 06 26 61 4845 0 
0009 Ov Br 34 O7 26 63 4844 6 
0010 O07 56 34 O07 26 63 | 0 014 4844 6 
0019 07 49 34 06 26 63 4844 2 
0020 07 49 34 06 26 63 | 0 028 4844 2 
0029 O7 43 34 O7 26 65 4844 0 
0030 O07 38 34 O07 26 65 |10 043 4843 5 
0048 06 73 34 07 26 74 4836 2 
0050 06 70 34 07 26 75 | 0 070 4835 9 
0058 06 60 oh (0)7/ 26 76 4835 1 
0073 06 56 34 08 26 78 4835 5 
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APPENDIX B 


SEDIMENT ANALYSIS SUMMARY SHEETS 
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EXPLANATION OF SEDIMENT ANALYSIS SUMMARY SHEETS 


Results of bottom sediment analysis performed by the U. S. Navy 
Hydrographic Office are recorded on the sediment analysis sheet. Almost 
all bottom semples are analyzed weeks after the collection of the samples; 
therefore, various procedures normally carried out during a routine sedi- 
ment analysis are not attempted. Determinations such as: wet density, 
water content, porosity, etc., are not possible after the samples have 
lost their "in situ" moisture; therefore, these parameters are not in- 
cluded on the analysis sheet. 


The following is a description of the terms employed on the sediment 
enalysis sheets; 


1. Ship. The name of the ship used for collecting bottom sample. 

2. Semple Number. A consecutive number, commencing with 1, assigned 
to each bottom grab sample or core taken successively throughout the 
cruise. 

3. Latitude. Expressed in degrees, minutes, and seconds. 

4, Longitude. Expressed in degrees, minutes, and seconds. 

5. Date. Day (Gf), month, and year. 


6. Cruise. The code name of the operation during which the bottom 
sample was taken. 


{fo Ler - Identified by name or designation of device 
employed. 


8. Water Depth. The uncorrected sonic sounding recorded to the 
nearest whole fathom and meter. 


9. Core Length. Recorded to a fraction of an inch and centimeter 
as observed in the laboratory. This information is not given when a grab 


sampler was employed. 


10. Core Penetration. Recorded to a fraction of an inch and centi- 
meter as observed in the field. This information is not given when a 
grab sampler was employed. 


11. lLeboratory Number. A reference number assigned to each sub- 
sample which is retained in the laboratory sample file. 


12. Subsample Depth in Core. Depth from the core top of the sub- 
sample top and bottom recorded to a fraction of an inch. This infor- 
mation is not entered when a surface grab sample was obtained. 
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13. Sediment Type. Determined by the sand, silt, and clay ratios of 
the sample based on the F.P. Shephard sediment triangle with modification 
of coarser material taken from Willman. 


14. Color. Based on the Geological Society of America Rock-Color 
Chart. For those samples where color was not determined in the field, 
the sample was moistened in the laboratory for a color determination. 


15. Odor. A laboratory description. A qualitative description of 
any noticeable odors. 


16. Size Analysis and Statistical Measures. Sample size fraction 
values are based on dry weight and given in phy (¢) units to the nearest 


whole percent. An American Instrument Company sieving machine and U.S. 
standard sieves were used for determining sand and larger fractions. 
The pipette method of analysis was used to determine silt, clay, and 
colloid fractions. 


The following table is presented for the conversion of phi units to 
millimeters: 


[= ¢ = logp diameter (millimeters )/ 


Phi (g) Millimeters Geological Classification 
<2 >y Pebble 
-2 to -1 4.0 to 2.0 Granule 
-1 to 4 2.0 to 0.625 Sand ( 
4 to 9 0.0625 to 0.00195 Silt 
9 to 12 0.00195 to 0.00024 Clay 
>12 < 0.00025 Colloid 


Qg - (first phi quartile). Is the size read from the distribution 
curve above which 25 percent of the diameters in the distribution 


are larger and below which 75 percent of the diameters are smaller 
and is expressed to the nearest hundredth of a phi unit. 


Q34 - (third phi quartile). Is the size read from the distribution 


curve above which 75 percent of the diameters in the distribution 
ere larger and below which 25 percent of the diameters are smaller 
and is expressed to the hundredth of ea phi unit. 


QD, - (phi quartile deviation). Is that statistical parameter 
oe is a measure of one-half of the spread of the quartiles and 
is expressed in phi units to the nearest hundredth with the given 
value computed from the formula: 


QDy = Q34 = 21g 
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sk - (phi quartile skewness). Is that statistical parameter which 


S @ measure of half the sum of the first and third quartile values 
less the median and is expressed in phi units to the nearest hundredth 
with the given value computed from the formula: 


+ Q 
Skg = tsbnse _ Mag 
2 
May - (phi median). Is the middlemost member of the distribution 


curve above which 50 percent of the diameters in the distribution 
are larger and below which 50 percent of the diameters are smaller 
and is expressed to the nearest hundredth of @ phi unit. 


17. Subsample Dry Weight. Dry weight to the nearest hundredth of 
a gram. 


18. Sphericity (avg.). A measure of the approach of the grain to 
the form of a sphere, expressed as one of the following: high, medium 
high, medium, medium low, or low. Determination was accomplished with 
a miscroscope and was based on 4 comparison of the sand and larger size 
fractions with a chart based on Waddell's method. 


19. Roundness (avg. ). A function of the sharpness of the grain 
edges and recorded as one of the following: very angular, angular, 
subangular, subrounded, rounded, or well rounded. Determination and 
laboratory procedures were the same as for Sphericity. 


20. Surface Texture (avg. )e A description of the physical 
appearance of the grain based on the scheme propoed by Krumbein and 
Pettijonn. These descriptions are recorded as dull or polished and 
one of the following: smooth, striated, faceted, frosted, pitted, or 
etched. 


21. Mineral Content. A rough estimate of the percentage of mineralog- 
ical constituents contained in the sand size and larger materials based 
on a microscopic examination of the sample. 


22. Biological Content. A rough estimate of the percentage of 
biological constituents contained in the sand size and larger materials 
based on a microscopic examination of the sample. 


23. Remarks. Codes for mineral trace constituents and major 


foraminifera types, and space for additional information pertaining 
to the bottom sample. 
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